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[Claims] 

[Claim 1] 

Of less than 500 nm and 311^^ ^ wavelength 
-re o. havin, a spect«l abs " tr^""" '"^"^'^^ °^ " 

™ _ an. a ... ^s-!^^:;!^^^::: 



•J 



wherein a sensitizing dye is added in a form other than solution 
in an organic solvent. 
[Claim 2] 

The silver halide photographic emulsion according to 
claim 1, wherein the sensitizing dye is added in a form of solid 
microdispersion . 
[Claim 3] 

The silver halide photographic emulsion according to 
claim 2, wherein the sensitizing dye is added in a form of solid 
microdispersion in which the sensitizing dye is microdispersed 
using a surfactant. 
[Claim 4] 

The silver halide photographic emulsion according to 
claim 1, wherein the sensitizing dye is added in a form of oil 
droplet dispersion in which a solution of the sensitizing dye 
is microdispersed in water. 
[Claim 5] 

The silver halide photographic emulsion according to 
claim 4, wherein the sensitizing dye is added in a form of oil 
droplet dispersion in which the sensitizing dye is 
microdispersed using a surfactant. 
[Claim 6] 

The silver halide photographic emulsion according to 
claims 1, 2, 3, 4 or 5, wherein the sensitizing dye is 
multilayer-adsorbed on the surface of the silver halide grains. 
[Claim 7] 

The silver halide photographic emulsion according to 
claims 1, 2, 3, 4, 5 or 6, wherein assuming that a maximum value 
of the spectral absorption factor by the sensitizing dye is Amax^ 
the distance between the shortest wavelength showing 50% of Amax 
and the longest wavelength showing 50% of T^ax is 120 nm or less . 
[Claim 8] 

The silver halide photographic emulsion according to 
claims 1, 2, 3, 4, 5 or 6, wherein assuming that a maximum value 
of the spectral sensitivity by the sensitizing dye is Smax, the 
distance between the shortest wavelength showing 50% of Smax 



and the longest wavelength showing 50% of Smax is 120 rim or less. 
[Claim 9] 

The silver halide photographic emulsion according to 
claims 1, 2, 3, 4, 5, 6, 7 or 8, wherein the silver halide 
photographic emulsion contains a dye having at least one 
aromatic group. 
[Claim 10] 

The silver halide photographic emulsion according to 
claims 1, 2, 3, 4, 5, 6, 1 , 8 or 9, wherein tabular grains having 
an aspect ratio of 2 or more account for 50% or more of the area 
of all the silver halide grains in the emulsion. 
[Claim 11] 

The silver halide photographic emulsion according to 
claims 6, 7, 8, 9 or 10, wherein the excitation energy of the 
sensitizing dye in the second layer makes an energy transfer 
to the sensitizing dye in the first layer at an efficiency of 
10% or more. 
[Claim 12] 

The silver halide photographic emulsion according to 
claims 6, 7, 8, 9 or 10, wherein the sensitizing dye in the first 
layer and the sensitizing dye in the second layer both exhibit 
a J-band absorption. 
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I ] 5 O O n m*S|-C3fe 
®iiR^?&^ 6 0 J«±. ^/c«^3fe^iR@:A:?g;g30s 5 0 0 

[if 5^ 7 } ifiSfe^tc J: S^?RiR^OS:Affl^Am 
axtb/cii^. AniaxOS 0%^^*r^^i^?^:^i^4>:g 

m^mi. 2, 3. 4. 5 a5/c«6fCtB*K<D/>ayWb 

[If jjc^ 8 ] mm^mtfC j: ^ ^ym^<omi^m^sma)c 
^(oi&^mm:^^ 1 2 omiWT^^^c i*«Fmi-r^^ 

2, 3. 4. s^/ttiecciBttcD/Nn-yvfbiB 

< <b *> 1 o^ofe^;&$Wr & C <!: ^!f#a i -r ^if ^ 
311 . 2. 3. 4, 5. 6. 7^/t«8iBttcD^^P^> 

C 10] rx--^^hJ:b2 Ii(_bcr)^^1:^*i^:0i^ 

^wco^^'^p^'^^biif&^oB 0% mm) i^±#?s*r 

-SISL^PiJ-C&aci^grJf^Sfci-r-Ssf 4^111. 2. 3. 4. 40 
5. 6. 7. 8*fc«9K:tB«<D/^py>ibtB^K?L 

I I ] 2 jiafe*cr>j®iaj;^;i.4^--*s I mm 

Cff3i^i 2] imm^m^2m}^nmf>^^h(,cj 
>\'^iR^7fi^ct^msitr^n^^6. i. 8. 

9 , 10. 11 ^iiiVX 1 2 kC^Wi^tOJ^U^^itim^M^ 
ffio 50 
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[0 00 1 ] 
[0 00 2] 

/Co ^'^pywbiR^K^LSijcc^ji^x^. ^^uy>imm, 

L/. ^o^feJi^oi'^^^-^^^ci^'^lbiRti-^ccfE^f -Sc 
[0 00 3] cne,or>.#.*te^'rs::^fifei uxmm^ti 

r- (P. B. Gi Iman. Jr. ) h^t. y b 

(Photographic Science and 

Engineer ing)^20^3-^. II97S 
(1 9 7 6¥) IJISCC:^^:^ Vfelg^SrffiL* 

$^tc2Jiaccr:=-5j->fe3S*»m:t>^:ffli^T« 

^$i±/t. ly- ' t'- - K (G. B i r d) 6 
^i^!ll#i^3. 6 2 2. 3 1 6-^CC4al^T. ?g^COfe^ 
;$:/%ny>{U^tC^Jl®^lP5i±, (F o r 

s t e r) MSb^J-4^Jl'=^^-»«l<7:)SF^tCJ:oTi§Jai3 

[0 0 0 4] J|#i^Be6 3- 1 3 8. 34 1 

m>mQA.-SA. 2 4 4-^«:*Jl^X. ^3fe1^feS 

• (R. S t e i g e r) 

(Photographic Science and 

Engineer ing)l^27^2-^. 
(1 9 8 3^) Cc;|atir. -if ^>gg|'>'r 

x^;m---^iii(c:J:^i?>^ii®^^;?f/c„ mill 6 
J^ilBSe 1 -2 5 1 8 42-^W:fcliT. v'^Pt*^ 

0985964A1. BfcHmi^O 9 8 5 9 6 5 A 1 . ER 
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')imW^O 9 8 5 9 6 6 A 1 . MimW^O 9 8 5 9 6 5 A 
[0 00 5] L/:^?^UCn^c^)7^ffi-C(3:. H^CC^J^Mny 

^iisLCD^it^^^c^^. ML^m<fCt>fc-:,xmm^'^fciK 
xmm^tix\.>^o vftii^-DX. ^^xi^>{tmn^m 

tctf^-^x. m.i\:^nm(^Mi^xj/t\&i\^^m^^&cgm 

[0 00 6] — /Mny^^bllJte^^BCCii^fe^:^' 30 
[0 00 7] 

[f6l^3&5J!fi?^LJ:^i-rs^] :$:^ig<DSfl«5«. :AcJI 40 
[0 00 8] 

[^in^^t^r s/cd?)(D^is] ( 1 ) ^^m,i\m:Km^ 

*5 5 0 0 n m^mx^mm^:^^ 6 0 Jii±. 
?ftiRSc^«S*i 5 0 0 n m«±'C5fe®tiR®ja3&* 1 0 0 « 
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( 2 ) mm^^mw&L^wm<Dmmxmu^tiftc t 

^^^^(ommxim^^mM^tifcct^^t't 

(Dmn^xmm&m^mm^tifcc t^^t-r^ ( i ) 
(5) nmm^M^m(.>xm!^^mi)^^iik^tifcmfS 

(4) nBm(o^^^yi^im^Mm.m. 

jdiiT^^^tli^rJ^mi-rS (4) . <5) iB«feO^^ 

(7) ^w^mtox-^^^^^m^^^ct^^mtr^ 

(2). <3) . (4). (5) (6) ia4S(D7^ 

(8) /Nny>{hlse-T^®±tc4t/^feS:^^^ll^«U 

( 1) , (2) . <3) . (4) . (5) . (6> is 
/c^i (7) iBtS<o^^^>^^'>{b^^^?Lm. 

^mm^^ 1 2 0 ntMTx^ ^c^ ^j^afei -r -5 ( i) . 

(2) . (3) . (4) , (5) . (6) , (7) tfc 

« (8) (.cimL<o^^^y>im'mMm.m. 

(10) mm^m^j:^^ym&L(om:Km^stiaxti,tc 

Mmm^^l 2 Onrnt^T-C^^Ci^Jf^miT-S ( 1 ) . 
(2) . <3) . (4) . (5) . (6) , (7) l^tc 

(11) j^ax(Db o^cD^yem-^m^^fkT^hmm^i)^ 

4 6 0 n m;{>:>6 5 1 0 nm, S/c^iB 6 0 n in;^^ 6 6 1 
Onm. ^/ctie 4 0 nm;J)^6 7 3 0 nmOSBH-C^-S 
C<!:^^^i^<h-r'E> <9) X« ( 1 0) K:iBKO-'>py> 

(12) SmaK0:>5 0%(O^ymm^^'rm:'L^^m:i)^4 
6 0 nm:6i65 1 0 nm. 3!/c^i 5 6 0 n msJp^ 6 1 0 
nm. 3jyfc«6 4 0nm?&^67 3 OnmCOgSffitr&^C 
i^ltmiT'S (9 ) . (1 0 > ( 1 1 ) CCiatt<D 

(13) ^>a^r'>>rfciK^^j*^ ^#il6^^ii>J&:< i 
4> 1 C i ^^miT ( 1 ) , 
(2) . (3) . (4) . (5) . (6) . (7) . 
(8). (9). (10). ( 1 1 ) ( 1 2) (C 

(14) 3i^W±jffi3SU/c^SttS^#T^«JiJfe«^ 
^tsC^^m&t^^ (I) . (2), (3), 

(4) . (5) . (6) . (7) . (8) . (9) . 



(10). (11). (1 2 ) $/cti ( 1 3 ) iBiSO/^ 

(15) rx^i^ htt2iu±<o^mim^i)^^^<o± 

^^Ct^^t-r^ (1) . (2). (3). 

(4) . (5) . (6) . (7) . (8) . (9) . 

(10). (11). (12). (13) (1 
4) OCiBi^^D^^py>ftiS:^?L^Jo 

( 1 6) •feU>ii^3ti'Cl^'5>Ci^:4#M<!:-r'S 

(I) . (2) . (3) . (4) . (5) . (6) . 

(7) . (8) . (9) , (10). (11). (1 

2) . (13). ( 1 4) ^/c^i ( 1 5) CCiai^$CD>'^^ 

(17) tt®feSfeid/1■^D/^P^^>>^tlK^#tt^b^^W 
T-SCi^J^it-^ ( 1 ) . (2). (3). 

(4) . (5) . (6) . (7) . (8) . (9) . 

(10) . (11). (12). (13). (14) . 
( 1 5) ( 1 6 ) l^^m<OJ^Vidf'lyitmWM% 

(18) 2Jiafe^OJa^ax^x;U=^--j55 1|gSfe^-s. 

(8) . (9) . (10). (II). (12). (1 

3) . (14). (15). ( 1 6) $/ci^ (1 7) CC 

(19) l^lafe^<i:2jl^fe^*^<^:^sJCJ^^'>FBRiR 

^^jK-rci^j^tfti-r-s (8). (9) . (10) . 

(II) . (12). (13). (14). (15). 

(16) . (17) ^/c« (18) (^iEm<D^^ay>it 

(2 0) ^^uy>ihm^Mm^\^'Mx< im^T^ 
c^^nmtr^d). (2). (3). (4). 

(5) . (6) . (7) , (8) . (9) . (10). 

(11) . (12). (13). (14). (15). 
(16). (17) ^/c» (18) ^Mt ( 1 9 ) CCie 

[0 00 9] 

CO 0 1 0 ] :$:^|gfrc*jt:*r^gajR^jgiJ3:. W^Kt^ 

( Ip / do - I) ) ^r?^ (cm-^) (C^L-C^^ 
OfcUt^m-r^o m^lifflWS O O O cm-*;t»>6 3 5 
OOOcm-^SsrT^ab'&o 
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[0 0 1 n :^^mC'A^:^^iD^^^\:i^>it$mM^m 
«. ^3fenRiRS;^^^:^:^5 5 0 0 n mJt^^iCDJ&^CDi^CC 
^iJfclRiR^SS:'!^^ 1 0 Oi[^^_b. ^^®:iRfiKA:ift:g*S5 0 0 

y>^t^3a^^^^>a>j7'>fl:JMgi^i2:KMmcD 1 / 2^:( 

0 n m«Ji<D3BrqP©i©^tC«. 3fl&«feiR5^«»* L < « 
15 01^±. ^ 6^C$f^U<«l 7 OJ^Ji. ^CC^f^L 
< « 2 0 0 -C* D . :9^®tiR^:?^:^30i5 0 0 n 

10 m*aScDSH^.cDti^K:t3:. 3^flX9fia{3:»^ l/< »9 0 

2 0i^_bT:'$)^o JiPm^WlJ'cCl^^Oi. ^*C<i^200 
OiiXT. ^e^Cj^S L<«1 0 0 OI^^T. !|#iC&fSO< 
«5 0 0li(T*CS>^o ^fiL^^mi^&:km&ifi5 0 0 n 
ni*fflO<Dgi^tC^Lr«, :^3fcORxRfeA:ffi^:gi3:3 5 0 

[0012] ^m.i(m^^m^r^:^mo-mt ox 

mmc-oi>xtit. ajT6o$a^ (s^^^^a;^^. i 9 9 
s^m.^'Ai^^mmmmm. 1 s-^-t^) ^#Mt-^c 

30 5 0 0 0 c m-'?D^^3 3 5 0 0 0 cm-**C*S*^. 

AO m<0^mM^B (mo l/mo 1 A&) . tft^^l^^ 
C (m' /mo 1A&) iT^iC^. ;^0^(c J: 0 :)fe^JR 

0. 156 XAXB/C 

i^x-mm^rifcytminmiit {Los (u / (u - 
I) ) ) (cm-M (tcM o-cm^iy fcB) tmm 

[0013] *^igcr>it^fe^ (i5/c. -e0[)ft6Oiila&fe 

50 r^c<L;&ir:ir^„ cn6^*$-ra^j&:^. m 



^^^c J: o r ijSfffcSL 3 tir # e n -6 ^• - a? :^ 6 iSi^-r 

nn>fKSJi/, Th^-Y^--. S^?g53^fJtm 
* U < J3:20"C*^680-C©tSS-C^ ^ . J: ^5 $f * U < {3:40 

m^m^^^mmr^o^-v. mmbtdm^m^wm so 
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mi^x. c (oi&imm^yk^xm^i^ < «^ o r a^io 

L/< &i'^>i^-»l'T;l/:3— :7 j; y ^f^^x ^ ^'-^ 

^mm^mi>^ c t i>x^ nm^mmmmmiyy. 

^?d;^t3f30-CJ^T<DM^r:g^i^#^/cC^<^J^f 

tt. ^?a{C*Jt^T7fC{C0.5mS%t^±j^||?TS^^SlOO 
0*^±<?:>^^:^^^fc^-C^D. :g:^6«JtC«. 

:i?7JUrK+i^^^Jl/-t2:Jl'a-:^, fc: FD^>^x^;H2 
;l/a— -fe/vo— xffi^x>^-5^^i/, =i>Kn-/^>ia 

r;^=^>@$:^^ y "i^A, ^hif>> ?J<yt^ 

— ;i'T;t':3— .l<yx5^u>^«;n— ^h*y:7'c3f 

T^a:. 7l<?gtt4<yv-~;&m5*T^ffiffiL/r^. ^moim 
ttjj<y^-^ffl*^*^-i±TffifflbT*>J:i>. cti6co7K 

cn^<7)7i<r§tt;i<y ^-<:D7k4Jcr>ffiK(*. o.«a%;^ 
T-e* 0 . 5 ^ ocj?^ b < 2 mm%\ck^\m&Vo\iXT 

-C^So i^iSfe^CDl*?^:9'tfes^«:?L^JCC^ftDb/c<b*cr> 

^^aci, 0.l56^:^_h59^I^T*^^^b< . J:D$f$b<(3: 
0.2?d^4%WTr^0. $6Wf$b<«0.3?6W±3»W 
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r-V^f). Mi:>0^O<\tQAm±2^Mr'V^^. CCD 
ii>0^l.<tj:i>„ CCD 1^J^3:J^^^2 — 1 1 3 2 3 9 ^j: 

CO 0 1 4 ] ccxm^fc§^^m^u. mit^mm im 
rajs. ^mmm. i987^) . 9 8 5-9 8 eMtcgetgcD 

c = c. N = Nrj:^<D^mmi^^^i^^m^mrj:^. i.^ 
^i^r^>fe^s ^n->r^>feSs 3^yai^r^> 

rif^5^>fe^. r';-y7'>fes. r 

r^/^^>feS. ;^t:'P{b^. ^^p-fevfe^. 

6n^>o ihF*u<«. ->r^>fe^. :^5^';;L/fef^. 
^i^'T-^^. ^p-^r^^^^a^. 3^^n^>r^> 
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3e>tc<if$L/< Wi^r^>fe«. >a->r->fe«. 3 

[0016] cn^CDfe^CDl^^fflKlOt^rti, • X 

A • .'N— V — CF.M.Harmer)^ r^^-nt^-f ^ y ri' • :3 

>>'N'*:7>x-i^r^>^-fx- r>F • y u-f-?-^ f • 

>XCHeterocvc1ic Compounds-Cvanine Dyes a 
nd Related Compounds) J . >?3>-*5-fy— *T>F 
• -y-^XCJohn Wiley & 5ons)a— — 3 — t^. a> 
F>. 1 9 6 4^fl ' • — (D.M.Stu 

mer)^ f-xf-Plf y tJ? • =i>^S»5>X-::^^2x 
• h b- >:» • >f > • --7^p-y->r^y • -^^SX 
20 h y — CHeterocycl i c Gompounds-Speci al topics in he 
terocyclic cheraistrv)J . 1^1 8$, f^l 415. 114 

(o~m^t{yX\t. ^m^n^m^, 994. 051-^^ 

3 2— 3 BMiBi^O—M^. fectO'^gJlt^S. 7 4 
7 . 2 3 6 3 0 — 34 MIBtgCD— fiS^J&i^tf etl 

ar5^i^r^>fe^<D— M^^s, ^@5f$i^ll5. 3 4 0, 

6 9 4 #11 2 1 -2 2ff|CD (Xl) . (XII), (XIII) CC 
m^tlTli-SfcO (/c/cO. nl2 . nl5 . nl7 . nlS <0 
30 IS«P^-t±-r. Ofe^±cDSS» (jr?^0<tt4J^(T) > 7&5 

[0017] ^^u^>imML^^(o^m^^m<D^m 
[0018] :^^m(fCis\.>xm^>^>mi^M\^^Scir(iC 

50 Mfa^b/ctJCDSS^maoK^a, 



[0019] :*:^B^tc*sl»T>'^ay>{biat^^a®«:^ 

Bmr^miiLmmm^tcK^comm^mm^ i mmmmm 

• (A. He r z) f^(Dr h'V-y'>^3> 

A r^XTX V »; a — > (Ad s o r p t i o 
n from Aqueous Solution)T 

ances in Chemistry Serie 
s) No. 17. 1 7 a--^-^^ ( 1 9 6 8^) >:ci'*# 

[002 0] *ililfe3RC!:)5H*»»M^--0®i«fi«, feSR* 

^-•^x^h (W. West) h<0'iy^—i-)i^ 

■y^tyfjjV >$r^xhy --(Journal of 
Physical Chemistry)^56^. 1 
0 5 4^->? ( 1 9 52^) ^Ci'^#^tC-r^C tJ&J-C 

®^iRtc cfc ^^^er^ct *} 'hmmm^ u^hi/^y-i- 
[0 02 1 ] ^^ay>im^'f^mmmmm-:f^m(D—m 
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lOm^L ^^^-K7-Xit (Buttwrworth 
s) , n> h*>. 1 9 6 tr— • tf- - tJl/S^* 

(P. B. Hirsch) 6<0xl/^ hn> ^-Y^P 
X3-:7* ^> (E 1 e c t r o n 

10 Microscopy of ThinCrysta 
1 s) ?&#:#tc*r^Ci7&i-t?#-2>o 

[0022] m<Dy7mtbx[t. mi^x-r - xa • ^ 

(A. M. K r ag i n) 

^^i' 1f >rx>;5^ (Th e Jo 
urnal of Photographic Sci 
ence)l^l4^. 1 8 5 "-^-^ (I 9 6 6^¥) . 
^^'jLy /^^^ (J. F. Paddy) C0h5'>>; 

(Transactions of the Fara 
20 day S o c i e t y) He 0#1 3 2 5^— ( 1 
9 6 4^) . x::^ • jK^- (S. Boye r) 

ly^y-il>^ x -f^ y ^V^zxiy^ t^t^ 
aPi^i' (Journal de Chimie Ph 
ysique et de Physicochimi 
e b i o 1 o i q u e ) IS6 3^. 1123-^— 
(1 9 6 3^) , ^zfV • '^yxx h (W. We s 
t) ^<0%y^—^)\^ y AVti}\^ ^XTsV^)-- 

(Journal of Physical Chem 
istry)||56^. 1 0 5 4 --^-5;? ( 1 9 5 2 
30 ^) , x^^ • v-^yxjnr- (H. Sauvenie 
r),^^. ^-•5'-^-<>(E. K 1 e i n) > 
• zx^^^ (Internat ion 
al Coloquium), Vx — ^✓^(Liee 
e) . 1 9 59^. ^^-{:5^ly'r ^y A y :t h ^ 

^y A (Sc i^nt i fi c Photograp 
hy) J ^C<!:^#^tC-r^Ci:3&i'C#S. feSAWMS 

[0 02 3] ^msmm.^ o. .x«i oofei_h<D/^a1^7' 

•^n^n5 0%^7FT^'b^^;S<b^fbS?ft:^CDfSRI 
tt. ?f*U<&3:l 2 0ninJL^T'C^O. 3 6Cc$^^L/< 
ttl 0 0 nmJiiT'C^^o ^/cAinaxfc<fca^Sinax(D8 0 % 
^^'r^^^t6:^<*:^4>;gj«:g<DMBI«*f is l/< «2 0 
n mtLbT\ JiFiJ O < 1 0 0 n ml^^T. 5 ^bCC^f ^ O 
50 < 8 0 n m«T. # icjf * U < W 5 0 n mfelT-C* 



13 

h^mm<0^m(tt. J? $ b < W 1 8 0 n mi^T. 3 ^tC 
^ b < « 1 5 0 n mi^T. l^tclhF^ L < 1 2 0 n m 
WT. ^^^^ L/< « 1 0 OnmJ^iTr^-S, AmaxS/c 
t3:SmaxCD5 0 %CD^7^^4X^^^t-^^>:gl^:^t3:$?^ O 
<&i46 0nni*ie»5 1 Onm. 3J/cl3:5 6 0 n m*^^ 
eiOnm. i/ctt6 4 0 nm:!&>67 3 0 nm-CA^*, 
[0024] :$:^H^0C*5l^-C. ^^a^>^baK^aTtCfe^ 

JlSfe^±<Dfe^^feBa<D^7Cmfii:01ii*>6 O . 2 v«:5l 

[0 02 5] Micmik. i^zmitmULCommt. <d 
mim^-- ^ a y ^ :7 ^ -^-r?f ^ m^-v^ 0 . jEmtj:m 

• ' -r^->?>^^ • ( J o u r n 

al of Imaging Science), 1^3 

0^. ^27MC1986^) ^cfe^^tart^^. 
[0 02 6] $/c. 2 Jl@i^±co€L^#lfeati. ^7fet± 

8^. 6 94M. 8 0 3M. 958M( 1 980^)S 
0'l|9#. 8 5M ( 1 9 8 1^) . R</f. Sehaefer 
TDye LasersJ . Springer ( 1 9 7 3^) (DtpiC^ 

[002 7 ] S^te:. i^gofe^^feH<D>'>ay><b 

1 mmo:>nm^^muj-^^^mf^i^fc:^f)m^ o 

T^/ci?)0Ct3:. 2®gJi^±CDfelR^fea^ J 
JSL.TC^^ci;&3irf* bi^. 2Jl@fe^cDJSl^iXJ^;^^ 

30%JtU±. ^ibffC0^{y<\iteO%. n(iC0^L<fit 

[0 02 8 ] imm^mt2mm^mr^<D^mi'^m^^ 



(8) 1*^92 0 0 2-4 9 1 1 3 
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j:c>'c n6©it^fi^^ctiSf^ffi*5Fijffl-r ^ c t ^ as 

/c$?3S0l^. 2ilgfe^<0^tR#x^Jb=^'-CC^ft-r^ 1 

10 mt2mm%M^<owmj:>^^jv^-miimo. loo 

X iMSfe^c?:2llSfe^^cD^mx4^;m-'-/^ (2 
JlSfe^^5>^lsj±+ iii@fe^i2;igfe^^^(D^^ 

IS. 5 2^3 9 5M1 9 8 9^) ^m^^Xi^^^cat^ 

[0 029] ^3^6eRiRffiAzS;gAi 5 0 0 n m*«r-3fetR 
jRae:3?rS6 0«±, S)rctt^lRiRffi7»C«S3W5 0 0 n 

mWL±x^^Wii\mm^^ I 0 o^i(±cD/^^y>^^:aKfi!E^^ 

[003 0] t^d^tdf. if$^^ 10-239789. ma 
-269009. fUlO-12365 0-^. ^mW-B - 

3 2 8 1 8 9-^(fC^Em^nxi>:h^^mm^m-^^m. 

-r^-fim. !f#^¥i 0- 1 7 1 05 8-^cciats$nri.^ 
^^mmM^n-:>^m^i:mi.^^'^m. ^^¥i o - 1 o 

4 7 7 4#tcisi8$nri*^fc:i;i;?xH;ASJS:Jtofe^ 

1 0-1 8655 9-^tcia«S3n 

1 9 7 9 8 0^CCiatg3tlVli-2^iB^te^g^^-ofe^ 

^my^^^-^m. m^. 1 -63588. mii 

-80141-^. mi 1-159731-^. IBJl 1-1 
59730-^. mi 1-171324-^. PIl 1-22 
1479-^. IHJI 1-265769-^. mi 1-260 

6 4 3^, mi 1-331571-^. 1^1 1-3315 

7 0#. PIl 1 - 3 1 1 0 3 9#. im 1 1 - 3 3 1 5 6 
7#, f^l 1 -34 7 7 8 1-^, !^BS2 0 0 0- 1 8 9 

6 6 nnm(on^co^m^mi> i>ysm. n ami-t^ o 

40 {i\ 

[0 03 1 ] oi.>yrmt. i^^mM^'j>ti:< t 

[003 2] ^^S^^ccoc^-c. l^lfflw:iJi^-r-5o ^# 
50 cn^ti. ^^ccjKfbTK*^^;^^^. SiO'lS^^ 
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try fy:S«^>^>. -/>f»j>^>. -f>F-;i'. 

[0 03 3] $ iz>(.m^ O < _h^OJ^{b7k^^#«5 

[0 03 5] 3ibtc$f$o<&i. i^r^>fe«v 
ni/r:^>'^, rn'i<-^-fe^. :t'¥vy-)\^^ 

[003 6] ^(^0^ Ol^^tCOC>-C. «3@^^^T^0 

[0037] ^^3:^0"^. ( 1 ) . ( 2 ) COit-^*«|if 

( 1 ) i (2) (2) ;Ci^J;^$f^UC^ 

(1) TIB-M^ ( I ) -C^Sn^:f7^:t>11. 

(2) TiB-^^ ( I ) xm^n^t;^^>i^<D^^> 

^<o*>^d>rj:<th-mtTid.-m^ (ii) -cm^ti 
( I ) 

[0038] 

at I] 



(9) #^2 0 0 2-49 1 1 3 
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,A 

I^U=La>'o=Q, 

^ MlIDl 

[0 03 9] ^43, z, ^^-^mmmMm^m^-r^cDiic 

s-c*^. ( I ) r^sn^fb^T^^^ 

10 jt^>m^m'ro pi ^jois/ttti^&a-ro /t/cuz 

. . Rx . , L, . ^CXL, (i— IM:^ ( I ) T'^S 

tctcv. ( I ) d5i/r:=.>fe^. x«ny>/r^ 

mv. ma C3:^^^CQmi^:^c|37pa-^^<D«:ifc^^?&:0Ji(±<D 

(II) 

20 [0040] 

[0 04 1 ] Z, &i^^^1t^]^^0fi£-r6<Z)(C 

. . Rz , Q, , L3 , RO'L. «— ftftS (n) -0*$ 

n -5 ^ ^ > ^ ^ i* i u r r ^ :t > fe^ i -5 

m, W^^Qm?^^43fP-rS<DtCi£.^3tcO^_hO 

[ 0 0 4 2 ] flu. -JiS:^ (i)co{b^i^^m!*-c^t^-s 
[0043] */c, -m^ i.v)<o\t^mL-m^ (id 

40 <?>ffc^^fifmTSit^tt. R, . 3S^c;fR, <D^-i^i4>^ir 
[0 04 4] *%^<D:<7^:^^>fe^i^^. ^t-Y:^^>^^ 

50 Jbf^ofe^-c*^. ^^rt 
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CO 04 5] cc-CK^r^:t>tt^i^Si&3:. t^m?^ 

mtiXJU^i^g. ;^;l/;f^^>-;l'g. x;l':7rh^. 

i;>^s. 52 ^^s. ;05weii^o -ecDffetc, -co 
NHSO, (x;^>^^;^:^7;^/^'^-/.^^a. 

jvtfjw^^-^jvm) . -so, NHSO, -s 

i'. cneOp k a ij^OOpHCCjtrj-C^. 

1^, ;^7;l/^^>^JU@. -CONHSO, -m. -CON 
HCO-S» - SCNHSO.-^-e^-So ^C*5. -C: 

^ P3 



CIO) !|tM2 00 2-49 1 1 3 
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*ONHSO, -S. -CONHCO-S. -SO, NH 
SOa -Sfii. cn6<Dp kai^DcDpHCCcfcO. 

10 [0 04 6] < I > -c^*)Snefe«iL/r, $ 
L/ < tiTie— ^ (r-i) , (1-2). (1-3)^? 

-«a:^ (r-i) 

[0 047] 

[ib3] 



Mimi 



[0 04 8] — ^ (1-1)43. Ls , Le . L. . L 
• . L, . L.o. SLO'L.^^^^^^S^^-r. P3 V S 
Ofp. «0*fc«l^^-ro n. K 2. 

( I-l)7&5;^ ^ Vfe^Oti-^r ^ ^ C7)^JfeS^^/c 

[0 04 9] — (1-2) 
[0050] 
C^k4] 

Mimi 



[0 05 1 ]^ (1-2)43, L.,, S^OXas 
«l«r^-r, n,W0. 1. 2. 3XW4^a-ro Z, 
Z. tZs' 53: (N-R.)qxi— f^^CJ^jro-Clt^J^. X 

mrta fcfdo. Zs . j^o'z. iz.' ic3S3&iffi]^L/r 
ti-cfe^i^, R, jto^R* UTJVdg^ji^m. ry— /i/S> 

^-So fib. Rs . R5 . Z, . Z, , L^-^-Lxst*. 
(1-2) *5;^7^:^>fe*<3[>i^:^^:t>f4CDg^S**# 

(1-2)*^--^^ :y^m<Dm^i7^^>^(Dmtfkm i 

0<br^:t>t^CD^^S10^^^, (l-2);&5y^:t> 

(1-3) 

[0 05 2] 
[^b5] 



(0 05 3] ^ (I-3)4J, Lte. Lt7. L^a. L... L 
,0. L,i. L,a. L„. ^0'L,4«-^^>S^a^<. P 

* ;&o'P7 «ox«i^^-ro Qz «ox«i*^-ro 

n^SLCXn, «0. 1. 2, 3XW4*i^-ro Z, . ^S: 

Z. <fcZ,' »(N-ROq« t—m^Ctji^xW, 50 



R7 . R. JSi^Rs ^TJi'^^i/S. rv-ji^m. 

^^ofHL/. R7 , Rb , R9 . Z7 . Z9 . Z9 V L 
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[0054] ^/c, — fis^e (II) -c^^b^n-sr^:*- 



CTL) «Fia 2002-491 13 

20 

* (II-2) , (II- 3) -cf^^n-si^-c^^o 
-m^ (ii-i) 

[0 05 5] 

* [{be] 

i^Uo C^L«-Ui:|=N-Rii 

M2m2 



[0 05 6] — gg^ (ll-l) L,sv Lz«. Lw. L 
L,», L,o. RafL,iW^^>S^^-r. P. ..R 

X«Sm3^^^^T« M, . m. {t—m^ (n) ileja 

[0 05 7] -la^ (II-2) 
[0 05 8] 

X^^. z, ■ 



[0 0 5 9 ] (II-2) L,,. L,,. L,4x S^O'L 

10 ^^Ki-^^^S^*"^- ^tOXitl^^-t. q, tiO 

Xt^l^^To ns tSO. 1, 2. 3X»4^aT„ Z 

I) tmmr:$>^. {HL,. Rx,. R,,. 05i^ii»Sr< 

20 — (II-3) 
[0 06 0] 
[{t8] 



M2nj2 



q4 



[0 06 1 ]^ (II-3) La.. 30 
L,,. L... ®LC/L,,«^^>^^^-ro 

P.oZiy=Pii«OX»l W0X«1^^ 

T- l^Un, tiO. 1. 2, SXU^^mfo 
Z,,. ;Ra^Z.„t3:^^^«^3fl^?F^;ig-r^/ces^>tCd>:'^?:c 
/l^^^^T. Z.jiZ,,* «(N-R.,) a.t-m 

oriiT^^m^o Ri4v RisJt?>*Rist3:r;u^;uS. r 

(II)<b^l6'Cab'5o (Hb. Ri,. Ri,. Ri.. (D^^ 40 

i}?rj:< i^2o{*r^^>^<?:>{gfftS^^'r-So 

[0 06 2] faC/. — flS^ (I->1). (1-2). (l-3)(D{t 
^^#!*-CfflC^-2>li^. Rs JSlO^R. (0^^d>rj:<t 

0^L<tt:t:mys^i>^^mm^m^^m. Rs 
^mm^^-r^m. S;o'r,. r. . ^o'r, cD^-^::i> 

rj:<th—^. S?^b<«2'^. $6Caf^U<«3o 
[006 3] (l-l). (1-2). (l-3)CDfL'&JKJi 

HK^ (ii-i) . (II-2) . (II-3) (Dit^m^mmr so 



0. lr?$L<«2o*«^#i^*WT'SS-C*»3. 3 6 

[006 4] ±iScD>f ^ UCi:^ftCc J: ^3 . ^^t^^iR^A 
'»:g:i&s5 0 0 n ni*«-C3fe®^iR5iK:05 6 0J£^±. 
i9*5aiRS:^»:S3!>^ 5 0 0 n ma±r:m8ttm&i>i 1 0 
OJ^:^±cr)y>ny>>fb^ti^^||^T'S C i;?>^-r# 

L/ 3t 1 il S 2 Jl afe^<D«i^JK b J^CT^x ^ 
:7 X JV;^ -S[Ox ^ Jl/^^-5|^S&-c{£5i-r S cote fcl^f S 

[0 08 5] ^ss^fctei^-c. zmm)ci±,(o^mt\it. 



» » 
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[0 06 6] zmmi^Ji^^cmMLfc'^mo'^^^^mt. 

hU— B<Journal of Physical 

Chemistry B)m01^^2 1 AQM^^h 
2153M(1997j¥)) *##CC^S C i^sfflSS 30 

[Q0 6T]-1»^ (I) -C^$nS:i?7^^>fe«, 

(II) 

^^>tiCOfe^. -^iS'-Z^tiCC^fe^. ^-:^->&<Dfe^ 

CO 06 8] IJiefe^tit^^^^C-Sfe^^^li^Ci^a 
tii*5>3!^. L,< W-^^C ( I ) ^fC^t—m^ < I 

( I ) (D;^^^>fe^, -<^-Y>fe^. X^*^ 

^^ffi-r-^ti^cj. t^f n;0>— :7^;0^— ( i ) co:^^ 

t>^ttc\tt-mi (II) COT-^>fe^T'*Sii 50 



Ji$ga2 0 0 2-4 9 1 1 3 
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(II) <Dr-:^>fe^^M:S'<!:4>^tfC<!:3&5Jr^$ 

LiK 2mm^m^oxo:>i7^:t>m'^yr^yt>i± 

wo. TS'-l. 3 3, ikibW*0< wo. 9*>51. 

1 1 (D^mx^^, 

[0 06 9] ^m^xu-m^ ( I ) 153:^ 
(II) xm^tL^^miu^^mmoxi^miDrxi>^K 
( I ) $)^is>u-hSL^ (II) rasn-^fe^ 

W. 3£ U < W^«^jElOfi<Z> 5 0 %^Ji. $ 6 (Cif is 
V<{t7 0%lll±. mih0^O<\:S:9OVoiU±X^^. 

2mm^m{tc<D^^«:i,xmmr^ca(^j:K^. 2m 
m^m<omm^i^mo-:>'^. 2mm^m(omKrfm 
^■m^ ^cti)^xft:Btci^j ^-^i^mmmmx ^ ^ , 

[0 07 0] ^tc-m^ ( 1 ) ^/cW-^^ ( i I ) O 

fe«(c*5i^r. imm^^Lxi^m-r^m^iit. z 
mMLfcmm^^mx$>^m^mi'^oi.\ s/t. 2/10 

®fe^n-c*>. j^$ftW2-eA<bo zmx±mmijfcm. 

Stt^i U-CW3?l^J^±^3^L./c^3^^^M1©^3^iM 

zmmmWMM^tl,XH^l,<kX^^V\2,3- 
d] :^:7F[i,2-d] ^l/. i^v 

h[2,l-d] :^=^-9-\/-->l'. :^:7h[2,3-d] ^TV^->H'. 

i-y h[l,2-d] ^rV'-JL', h[2.i-d] ^T^J- 
:^7^[2,3-d3 -f^yv^-^^l'. :^r/^[^,2-d] ^% 
h [2,1-d] :^:7h[2,3- 
d] -feU':^-y^-;l/, :^>'h[i.2-d] *t2U:^V-;b. 3^^? 
h[2,l-d] ■feU:^vr-^k -<>Fn[5,6-d] sf+l^y- 
Fn[6,5-d] >»l/. -<>Kn[2,3-d] 

^j-r^-t^-^/^ji,, -r>Ka[5.6-d] ^rV'-JU. -f>Ka 

[6,5-d] ^rv^-;l/. 'l'^ Fn [2,3-d] ^TV^— ib. 

>''y7n[5,6-d] -<>y::7P [6,5-d] ^ 

r^-i^-V— JV. •^>\/':7n[2,3-d] ;K ^>v^ 

:7n[5,6-d] ^rv/-;u. '-<>y:7P [6,5-d] ^T^/— 
•^>v^::?a[2,3-.d] ^Tl/— -^^^/^j: [5»6 
-d] -^^y^-J:-^ [6,5-d] 

JV^ ^>^/^x-/[2,3-d3 v^-;l/^7&iW^n 

^fc. 4m^mmmmm^vx0^L<iit. t> 

h^[2,3-d] ^^^-t^^Z-Jl/. T>h^[l,2-d] ^+-9*1/ 
r>h'7[2,l-d] r>hv[2,3- 

cQ ^ry-;i/, r>F'7[i,2-d] ^tv^-;1'. y cxii- 
>bn[2,i-d] ^T^y-;u. :7^:^> hn[2,3-d] 5 
^V-JV. T>'h^[i,2-d] r>h^ 



C13) 



2002-49 1 1 3 
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C2.l-d] >(^dfV-JV. r>h^C2.3-d] -{ilyi-V- 

[2,1-ca ;^7;^/^*VcI[2.3-d] 

C2.3-<a $^-^>y:7a[3.2-d] ^=^ify 

:^;i/>'^V"ci[2,3-d] ^^rV— Jl^. :^7;l//^'^/a[3,2 
-d] ^rV-Ji-. i;>--^>V^:7n[2,3-d] 5=-TV— ;K ^ 
•^>^/:7n [3,2-d] ^rv^— >'^. •-<>i/:7n[5,6-d] ^ 

^W-J\y^ 5^-<>y^i>[2,3-d] 

•-OV5=-x>/[3.2-d] :?f'=¥l^V^-;K f^h^b Fa;^?;l/ 10 

C7,&-d] i^--<>^/^x-/[2,3-d] ^rV" 

t?-^>l/^:n>/[3.2-d3 ^rv^-^l/v T^-h-^fcF 

[2,5-<0 ir^^V-)\^. :^:7^[l,2-d] sJ-^lf-y-Ji'. 
:h'^h[2,i-d] :^:7h[2,3-d] ^r^J- 

:^:7h[l,2-d] ^TV^— :^'7F[2,l-d] ^TV 

dg :t4^1^V"-;l/. -f>KP[2,3-d] :f 20 

>Ka[5.6-d] ^rv^-'-^l'. -f>Fa[2.3-d] ^rV- 

-^^V-^ncs.e-d] ^t^^ifV*— --c^v^r? n [6,5 

-d] if=^^1fV-JU. ^>V:7n [2,3-d] -'I'* 

•^>y:7n[5,6-d]^r\/-^i^. ^^V^'P [2,3-d]^r 
v^-;i/. ^vv^^x^'cs.e-d] ^=^if^y-;P. rvh'^ 

[2, 3-d] :t=^^1^^/->^l^. r>h^[l,2-d] ^i-^^lfV'- 

r^/-Ji/. :^7Ji/^^v^a[2,3-d] :^-+i^v^— 

n[3,2-d] >?-^>V-7n[2.3-d] 

e^-oy:7 0[3,2-d] ;f=^t^y-^L'. 30 
a[2,3-d] ^Tv^-Ji/. ;^;^/^'^/a[3,2-d] ^rv/- 
jb, ^--c>v'':?a[2,3-d] ^rV— Jb. *^-^>v/":7a 

t3,2-cQ ^^TV'-Jt'. i;^--^>y^^X>'[2,3-d] ^l-^^t^l/ 
-il/, *^--<>V'^X^[3,2-d] J&5^tf6 
!^tC^?SL/<W. :^>'F[2,3-d] :f4^1f\/'-;K :^ 
:7 F [i,2-d3 ^Ix, :h:7F[2,3~d] ^T\/— 

il/. ^> FP[5.6-d] -^>FaC6,5-d3 
^f^^tfy-ju. -f>FnC5,6-d3 ^rv^-;u, ^l^^/v 

P[5,6-d] :t=^1fV^— JU. ^>V:7Ci[5,6-d] ^Tv/"— 
Jl/. ^>^/-7n[2,3-d] ^r*/— ;K ^>*/^:i^^[5.6 40 

_d] V'-^l', ;^;^>^^'^/P [2.3-d] :t ^1?'y'->'t', 

:^;^/^•^/Cl [3,2-d]:t^ifV-Jl/. i^^>:/:7 P [2.3-d] 

;^7;l'/'5V"U[2,3-d] ^rv^— ^ej^l'^'^VP [3,2-d] ^ 

rv^--^^. 5;^^>^/:7P[2,3-d] t?-^>v* 

:7n[3,2-d3 ^rV-Jl/v 5^--OV^:i:-^[2,3-d] 

>^-^>y^a.>^[3,2-d] :^•^t^v^-^^■c^ 

[0 07 2] Wf. -m.-^ (I) ( (1-1,2, 3)^^t?) , 

43<fcc^' (II) ( (11-1,2,3) ^^ts) rasn-^j^^^ 50 



[0 07 3] {\)mJf (II) cp. Qt RO'Q, 

[0 0 7 4] »$U<l*2^r^>felR. ^P2xr^>fe 
P>'r^>fe^. TP!j<-'7-fe^. -^^V'T^^fe 

S<D5$JffltCOlit:«. :t.y • X A • -5^— (F.M.Harme 
r)^ r-s-fPlf-f ^ »; • r3>y>?»i7>X->'r^>y 
-{X • T> F • y U -/ ^-4 F • 3J>/S»:7>XCHeterocyc 
lie Compounds-Cyanine Dyes and Related Conpound 
s)J , i^3> • -i?-/ l^-:- • T> F -tf^Xcaohn Wiley 
& Sons)tfc— Xj.--3--t!7, P> F>. 1 9 6 4^ 
flj^ . jiA • X ^ — -7— (D.M. stunner)^ T^-t^d 

^ 1; ^ . =i>^\-»^7>X— • h t:' ':;^^^ 
• ^ > • -^T^Pt^-^ ^ U ^ • * F y — (Heterocyc 
lie Compounds-Special topics in heterocyclic chemi 
strv)J . 1^1 8^. ^1 4m. m4 8 2ib^hS 1 5M 

t*. ^Ili#i^^5. 9 9 4. 0 5 1^^3 2-3 6MtB 
m(D—m^. ^J^U^m^^b, 747. 2 3 6#m3 
0-3 4MiBtg©— ^/c. iff^Ul^ 

s^rx^fe^, -^Pi^r^>fe^. p^i^rx^^Q 

-Jlft^W. *S«f^5^ll5. 3 4 0. 6 9 4^1^2 1-2 
2Wi<D (XI) . (XII). (XIII) (tCmi$tiX\.>^h<D 
{fcfcO. nl2 . nl5 . nl7 . nl8 (DmtmMU'f. 0 
J[U±cr>^» (*f^L.<«4OT) ) ^W^n-So ^ 
/c, ( I > J^l^ (II) JC^fal^T. Q, J^Z/Q^ CC 

J;Oi^r^>fe^. P^i^T->fe^j&5?f^^$ti^ti-^ 

-M^ (I) 
[0 07 5] 
[^b9] 



Pi Minii 



[0 0 7 6]-M^ (II) 
[0 077] 
[4tl 0] 

P2 



M2m2 



25 

[007 8] ( I ) . *J (II) itJ. Z^ . Z 

1 « Zj « Z4 % Zs > Z7 • Zsv Ztov Zii^ 
Z„. Z,4. *JJ:0'Z,s«^^^li. W^U<«5 

[0 07 9] ^^1t«3Stur«^TV^';>^. 10 

;l/=^-;l/>r> FUJ^>^ (M^t3:3. 3 -t^'^^^UH'^ F 

X^-J-}V^^ 2-fc:*';i^>^, 4-b'Ut:?>^. 2- 
^^^^'l^^^^v 4-=^>";>^. 1 --YV^^^-^U^^. 3 

3. S-Z^TJi^^^^i'^^h'l^^^^ (m^itt3. 3 
-\::VV>>m. 4-\z''JV>>m. 2-=^y*J>ms 4- 

:^r^«ffy_;b;f^^ 3. 3--:^r;l'^Jb'{> FU-^^VS 
m^U3. 3 -i^>5=-;l/^> F . --^^^y-f 5 

[0 08 0] ctih(D-^^mmmm±(Dmskm^vtir 



!|#ia2 0 0 2-4 9 1 1 3 
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^MiF. ^M^. a'^'^M^) . TJV^Jmm 
2 - ^J^nnx^^i-, 2 -s^T^' j^^^jI'. 2^x^ 

3iy^fb3 0(Dm^^fcfitm^(oty^x2r)u^}\^m. m 

^^t. U^u^^UJl/. v'^P"^>^;l', 4-n-F7^ 

^1^5 7:^^6 3 0<0^^^>U<«^^<DfcrV:J7U 
T^l/^^Jl/S. o^f), j^i^5;&^<E>3 OOt^^^Pr;!/ 

t'V^P[l. 2. 2 ] ^:/:$?>- 2 tr 
^'^P [2. 2. 2] 3--f;l/) . MCC3©^ 

jg^s^t^F y5>t5^P»3^^j:i't»^^-r-5^t3[)-C*-5. ^ 

b < JJ^^IS 2 ^ 3 0 (DM^^ fMM^i^ 
(DTJi^^^Ji^M. ^^^t. t'::.>fU. TVJl^. :7'U^Jl/, 

j^l!»33!pe>3 OCOiag|feb<«^5ft|gJlJ|CD*>t5^Pr 
-0^55^ g^ife3:0^6 3 0O>-^pr;l"5r 

2 -t^^P-^^^^- 1 2-i^i?P^=^^'fe 

e 3 0 <D®f^ 4> u < «^®fe<D trs^ ^ p r ji. 
•os83zimte'^^-H@i^ot:->^pr^i'-!r><D7k^ 

P[2. 2. 1 ] 2 -x>- 1 i^i^^ 

P[2. 2. 2] F~2-x>-4-^^;l') ^Sr^^ 

T i; (i^* L/ < tt^3R»6 *>e» 3 0 ©igjg! 

ig> U < 5i^S^(3DT y t«J;tt^ :7 a: p - F 

(Om^^K^. JgtCS?^ L/< {3:, ^5^1^3*^6 3 0(05^ 
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ji/, 2 - try a 2 — 

rji/3^>/s (ft?^u<«. 

6 3 0(Z>gj^^>L'<t3:^g8l<DTJbn^>'^. W^^^. 

2-^^;u:7x^^^>'. 4 - t -:/^JP>'x-/^>'. 3 
. ivyju:^^^^^^ ($f^0<{3:. J^^^3*^6 

2 ocoi^y;u^+i^S> t?*JAti. h y >^;wi^y-?v^+ 

(Iif^l><t3:. ^^^27&^e3 0O^lllfeL<«^ 
6 3 ocQ^^^> o < &aj|^^©^<DT;v^;u:?7;i'Sj<^;i':f =^ 

^S. ^S^6:6:»6 3 0<D^^L<^J^^}^(Dr y- 

3 0 cD^^ U < (3:^^r;l'3^^'y7;L'3K^;l'^ 30 
t -r^h4^5^;^7;l/d^^;l':d'^^^. n- 
JV:t^iym mtL<kt. j^«7:«J>6 3 0CDS^*>1/ 

^^i/:^;U?K^JU^^i^. p - n --^^if T^'v'J^^t^^v':? 

r 5 ^m. mmm i jo^ e 3 o o®}^^ t < «^i^cor 
;m=-»i/T 5 ym. ^f^n^e 35>6 3 0 coggifc L < w*is 40 

^)\/T^y. T^y^'. N-^^;u-r^yy. >?:7ai^ 
^PT^^') . r%y)^^r % y^ W'kv<\t. 7ir>)\^%)\^r 
^ ym. j^m^ 1 3 0 (omtkh u < t^^g^cDr^v 

jv^ji^r^y. Tiz^jUT ^ y. t:v^'^-r;^r s 

•^a-T/l/T^ -^>V^W'.»l'T5 3. 4. 5-hy 
^ y ;^7;W!i<-;UT ^ >'S U < i*. 1 3 so 



yi^t. ±f)W^^^jvr^ y. N. N-i?^^;i'r s 
;l/;J<rL;l/r 5>'. N. N-ty3L^jVr ^y:^j\^:^^yi^r 
^y^ ^ji/ii^v ytfj\yyi<^ji^T t y) . T>\^^^%^i7)\^ 

u< «MSg^T>»u=i^i^*?->bsi^'^;wr s ym. m^\t. 
j>iv^i^t})\^7^:^)\^r%y. s-v^^^ijii^^^yi^r^ 

y^ t h=^*^:^Jl/jK^Jl/T5 v'. n-^^^T'i^;!/ 
:t=*^>':t^;Vsl<-=-^l'T^>'. N - h =^^>':^jU3j< 
ji.;VT5 . Ty->^l':t^2^:<7.'l'!i<^Jl^r ^-'S 

f3)\,i^::^)\^T ^ y. y^i^f3)\^^::')VT % 

y. m-n -:^^'^)i^^=^>'y :^y=¥zytf)U^^}i^r^ 

^it^i. ::^jivr^^Ji'r^y. N. N--:;^^5^;i/ 
r 5 >^>;ji'7^— ;UT^>^, N-n -:ti'^ji/r 5 ^'js;;!/ 
ri-.^^ji^r ^ y) . r;i/+j^:^j:>'r y-;i/XJi/3ti^;i/r 5 

i^<Drji'^yi^:^yi^^-^jVT^y. mmf^ef>^fy3 o<om 
:7;«ir.^i.x;i/!j?-jur 5 2, 3. 5-hy^n 

o < 1 3 0 (D^^^ o < umm.tk(OT)\^ 

0>t?^630<Dga4>L< «fegi^(7) X :7 T ^ 
-Til's, m^it. N-j:^9'JVy.jVyr'e^jV^ N- (3 

;k N--^>*y>r^l'X;l/:7T'=e-r;l'. N- (N '-7* 
^}\^myr y -;u;?^;u ^ --^us mi^\^< ^^i^ 

1*^6 3 Ocr)g»*/cW^^C[)Til/+Jb;^;l/:7 xju 
6*^63 Ocog^$/cii^@^<Z)Ty-;^x;l/-7 >f 

ly < 1 3 0 ogaii5/c«^g^cDr 

;l/:^Jl/;^r.;l/S, 6;<p6 3 OCD^^^/fcti^g^cDr y 
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nT-fe^;l/. x-rTP-Y^u. •^>VW'>'l/. p-n-^^ 

1 3 0 cr>g{^^ U < «ifeg^^O^):^;^>'^'•=e-< 20 

N, N-s^y ^;^:^7;^/^'^-Y;^. N. N-^^^-n-^^ 

1^6 3 0 <0^4> < ^^^f^ciOT y -^l/T v^s. 
wm^3i}'^P>3 0CDg^^L< C3:^gJ^CD-s7"ciJSr\/ 

S-X^^-;^^:^- 1 . 3, 4-^T^^TV^-;l'-2--< 

S 0 < ^3:. 1^!^ 2 6 3 0 ©gj^^ O < \1iMm^% 
:? (Jf^U<«. ^^I^2 3{p6 3 OOg 

y. %>^9^}\^T%y^7s'7 A ^y\^T% y) . s^y^i/^ 



m. \:i'^zy>m. t'y5t»is. try^^v^vig. -f>H 
y^'yiyi/m. i^y'f'Vty>m. ^y^ir*J> 
9^r>hu>m. ^u^>m. ^i^>f'>m. y^^ 

[0 0 8 n ±nE(Dmm(D^'v. yumm'^^mr^h 

[0 08 2] m^ma ut^^ ui*4>cDti±iecor^u+ 
ji-^. ro-yi^m. TJi^^iy^. j\uy>m'T: ^# 

-So 

[0 08 3] Z. . Z. . . Z. . Zs . . Z 
s . Z.,. Z^^. Z... Z,,. S:O'Z..J:iC0^SV<b 

[0 08 4] Zs iZ,* i (N-ROQi . 4ocfcC^Z 

x,tz»/ i (N-R,,) «-en^n— ««:/:co 

j:-;l/S-C*>-5>„ Z.' . Z„* &3:^<g;RDf^N3S^cDI^ 

[0085] q, , «OX«ir^'E>:0i. 0^U< 
til-C^^. 
[0 08 6] c croi 

tt, (J ame s) ili r-tf • -fe^f-y 
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• ^':f ' If ' y ^ b ^"y^ ^ ^ ' :7'p-fe>^j (The 
Theory of the Photon raiih 

ic P r o c e s s ) l^4KS. -7^5^>mM±. 1 
9 7 7^. 1 9 S-^-Z 0 OMtCiBtg^tl'Ci.i^o C CC 

^m^nm 3. 567. 719-^. 113. 575. se 

9-^. ^3. 804. 634#. ms. 8 37, 862 
#,114, 0 0 2, 4 8 0-^. 114, 9 2 5, 7 77 10 

{f#^^3-1 6 7546^, ^mnn^mb. 9 9 
4, 0 5 1-^. *ilJifi^5, 7 4 7. 2 3 6-^?^j:<»:«:iB 

[008 7] m^m^t. mm. ^m. ^^ovx^^^^u:^ 
mm) ^mmr^t^0^v<. $6cc$?^L<»gs 

[0 0 8 8 ] 2-fc:^V^y >-5-^>, \^'^^J Vt>Zy 

-3, 5--:^^>, 5d^yi;>-5-:t>, 
ifi/i;5;^>-4-^>. 2-2f^t^yu>_5^5f->^ 

2-^T\/y 4-:*->. t^>-4- 

^r-7VtyZy-Z. 4-t?5|->, a-y— ^ 
Tl/';i>>-2, ^yp^3<'^>, >r> 30 

^>-l, 3->^2^>, ^:f-:7ai>-3-^>, 
cc>-3-:^>-l, l-^^^r^-^-^K, -f>Fy>-2 
-:t>, >K V>-3-:^'>, 2-:t^V-r>^^^V 

v-6, 7 -e^b Kn^ry"n[3,2-a]t: »; ^ 
^n---=^-i^>'- 1. 3->?:^->, 3> 4->?t:FP>^v 
'^^^^ y >-4-2^>, 1, 3->?5f*^1?->— 4, 

/>vn:r:y-;i/K, 2 — >'^jb tr^;/-;i/^, ^'o 

V>-2, 4-t>?^>. 'r>4^V'';>-2-:t>. t'U 
K[l. 2 -a] 1 , 3-i^:^->, tT-^^/ 40 

P [ 1 . 5 - b ] =^:^^/P>. t:'^\/P [ 1 . 5- a ] 
^>\/'^ ^^\/-J]y. b'^V'Pfc:''; K>, 1, 2, 3. 
4-7^b ^fc HP^-/>;>-2, 4-i^:t>, 3-:^-^ 
V-2, 3-i>t KP-^^V [ d ] K 1 

P-^>\/ [ d] ^:i-:7A>--K FO:) 
t008 9]$^5C, cn6o«e=S:Jf^^bt:i>-s*.>i'5}^ 
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M„ 

[0 09 0 ] cne>cr)^4^, :s^2:>'#^cD@tii^ia^ 

[009 1] Z. chZ.' i (N-Re)qi , Zt3<i:Z 

i (N-R„) q, (i:Lr*f^U<«, ta^Vh-i' 
>, 2^yttt4-5F':^fc^>h-0. 2-:3|''^t^'/i;> 
-5-:t>. 2-^:t:t=^^1^-V'y >-2, 4-e/:t>, 
^rV"Ui^>-2, 4--:^:t>, P-5rj::>, ^^Tvy 
2;^>-2, 4-e^^:t>, ^'NOl/hT'^-^UK, 2'-^:^•>'^' 

>, 2^/ct3:4-^^t32^>h'r>. 2-*:t^1f:/y> 
-5-:t>. P-^j:->, >'^'JUey-JU^. 2 — 

jUbry-ji/Kr-^^o #tci^*L/<«2$/cfci4-9^^ 

[0 09 2] Z, iZ.' i <N-R,)q, , Z^.iZ 

Tt^:, tu^iOZs tZ,' i (N-ROQi . Z.3^Z 
is' i (N-R.a) q, oa^3^CDU^5gT^iE-</c:fc<D<h 
|^CfeO;&5*t:f^n-2>, ^r?*l><i3:BUKgci!:>Z6 iZ.' 
i (N-ROqi . Z^,tZ^/ i (N-R^^) Q^O 

[0 0 9 3] $65C$f$U<«, mr^CDZa iZ.' <b 
(N-R.)qt , Zi3<hZ»3' i <N-R„) q, CD^ 

[0 094] $ 6fCSf ^ b < Wfc h -r 2 ^/cJi 

4-9^:tba^> h-f 2-3^^1fy^y>-^5-:t>, 
2-^:^-:2|'^1^yy >-2. 4-V>:t>. ^TV^Jt^^^ 

-2, 4-e;^^>, ,p-^f^>, ^rv/';e;^>-2. 4 
->?^:^->. >'^'>^^try-;^^, 2-^:^--'^V^tr*>-^^^ 

CC$?^0<JJ. t^J'>h-Y>. 2 ^^ct3:4-^:tt:5i'>' 
h-r>. 2-5f^1fyi;>-5-:?|->, P-i5^j:l>, yA' 

jut^y-^v^, 2'-5^:#■>'^v^try— ;i/K7&>63f*^^ySv 

[0 09 5] q, , q^ li^OX\t I ^0$,^:^^ $f^L/< 

[0 09 6] Ri , R, , R3 . R4 , R, , R. , R 
7 , R» , R» , Rio^ Rii» Rii. Ri3, Rn, 
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mg^r)^^jVM m^kt. jt^jv. x-^ji^ :7'Df;b, 

^f?^L'<t3:l3&^6 7, l^tC^J?^ L/<t3:l5&^6 4cr)^r 

2 - fc Ka^^'xf-;!/, 3 - 1 Fcm=-*^::?'n f;^) . lo 

M h'^iy^L^jV^ 2 - (2 h^v') 

jV) , T y — n + >^r>'L'=^^;i'S (t?!l^(^2-::7:c>^>/ 

2-^>iyJV:t^iytr}\^4<'^JVs^^)l') . r»;-a 

r)\^^)\^m m^\tn, ^-iyjf^)i:^)iyr'^^)\^^ 

jl/. 3 ^1^1^:7*0 t:;U. 3 - ;^ JVs^r/^iU, 4-:^JV 
2- [ 3 2- 
b Fo=^^^-3 -;:<;l'?^:/Pt'Jb. 3 -:^;U!j^:/p?J<=^ 

^T>»b=^^>^i-g (m53r2- (fa i;i^>-2 ~2f->- 1 

:;^;V^h- JL':^JL'>'^^ ^ ;bT;U+JUS (^^^3!^^ i^y.)\^ 

IS6:«i^^lO, $6tcS?^0<t3:^S6;C>:»^8<0«|g 

;55ptf6n-S„ :l:^e5jic&ip-y F+->:7xx;i/®, p 
6n-2>o ) . ^^Ifcl3?)^62 0. Sf*0<«g^«3;&> 

6 10. ^fb>^m^i.<u^m,Ai}^h^<DmmMm^ 
mm mxu2-y^))\^^. 2-^x-:=^jims 2-fj so 
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i^jvm. 3-e-7vy;u. 3--f v^^-y-vy^u. 3- 

;k 2'-^rv'y;L'. 2-b*y^>?^i/. 2-t'y5>^ 
jk 3-fcf^i^;i/. 2- (i.3,5-Fyr'yyji^) . 3- 
(i.2.4^h yryy-'t') , s-^h^v'yju). j^is 

u < ttKf^»4 ;5i>6 8 (ommmmm m^uw^m(o 

[0 09 7] R, . R3 . R4 . R, . Re . R7 . R 

m^^rnvf^ti. cn6«, $6^cj^^i:7K^^:i=i^ii, r 

[0 09 8] -Lb -A 

^o<{t. mm<o^^tm<Dm^Lxmmci><ox^ 

-r? x^^vx^^u, :h:7^>^i'^^;l/, 2- i4-\::y^ 
jL^jb) , T y-n^v'r.'i'+^i'^ (m^\t. 2 

-37 3:>'=^^i^x^;l/. 2- ( 1 h=^i^) 
2- (4 -l^:7^xa^ix) 2- (o, m$>^ 

mip ->^^U"7 3:-/=^->) 2- (o, m^^ti 

«p h=^^^'>'3:>>^^^') x^;U) , r 'y '-n^^^';^; 
;P^K::-;Pr^l/^;l'S ( 3 - x y^>^:fjj[^^::^j\^zfu f 
Jl/. 2 - ( 1 h^iyiJ}\^^:^)l^) x^;l/) ^ci's&s 

urmti. 2- (2-t'yi^^u) x^ji.. 2- (4- 
t-yt?;l/) X5^;k 2- (2-7 y;U) x^;K 2- 
(2 -^xj:-;l/) x^jp, 2 - ( 2 - f y t?;^^ h 
v') x^jl/}0SW6n'2>o j^^b7Kl^^#3[^»iL/r«4 
-y F=^$x:7a::::.;i/, :7:c^;u, \:^yA:=-ju 

Jl/^. 4 - t5^Pn-2 -^xx;u, 2-fyi;^Jl/. 3 — 

t'^ ^/ y jvrx ir;Oi^tf 6n^>. 
[0100] $ fbf^m^ o < ttJiK^ogfefe u < amm 
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[0 1 0 1 ] R, . R,o. Ri,. R„, Ra,. Ri,. R 

i». SjyfRi.iL/'cif?$L/<«. ^#jSR3Ei^w*r^sr 

Rao. R.^(Omyj. SL2>'Rta. R.,0 5-feii^J^j:< 

[0 1 0 2 ] ^/c. ^^Ml^^^^'rS^^. -Lc-A 
So Lc. XttA.CCtJ. ^^C< ilb l-3»<7:>r^:t>tt 20 

[ 0 1 0 3 ] $f ^ b < ^{l:7K^^#]^i§;$:wrsr 

- 2 ""X;i/^^:7"n tVb, 4, 4 -$^>' 3 -J^^l^ 

2- (4' -x;l'jJ^-4-br:7*-;b) 
;k 4->J^X5j^'-c>^?;u) , ')>mm. l^iSt 

i^^U/cTy-n^5>'T>'U^Jl/g (mt3f. 2- (4- 

js^jV^y 3i y^i^) x.^jl, 2- (2 + 
5^) x^;l/, 4. :i^y^ty-3-::^J\^7i'-':f^ 

TJl'=^Jl/giU'C«. 3- (2-t'';>?;U) -3-:^J\^ 
d^:7*nt';u, 3- (2-:7';;i/) - 3 -::^;u;^r?"a 
2- (2-?-x-;l/> -2 -XJUj^:7'nfc:VI/;^j:<!:*i 

-;^;U;^-2-5^x^;i/S. 4-;^^U:?f*-2-fyt^;i' 
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3 -;^>'U^:/n trji-, 4 - 4 -XiU^J^:/ 
[0 1 0 5 ] . L, . La . L, . L, . L. . L 

7 « I-*8 V V LilO% 1^11% I-ilXt LtlJv Lil4^ 

Lis% L* 1 6 V Li?* 1 s « Lis^ Ljo. Li 2 1 « Li 2 1 k Li 

2jv Lj2 4 * Lt2 S Li28« L27« Lj 2 « « Li 2 9 % Li J 0 % 
Lji« LiJ2% Lij3« Li94« Lij S « LiJB. Li37x Li58» Li 

3,, L,., L,x. L.,. :h5j:0'L.4«^tl-en!* 

6 2 0. SfSL<«K*a6;&>6 1 5. JitC»3JL<« 
620. $?$L<«KIS»43Cp6 1 5. M«:^ff^U<W 

mm. y:^m) . mm^n^^^ is. n:to<im 
m§kii)^fbio. Mk:«i?^u<os^»i30^6 5<Dr;w 

15, ^flF^ O < 53:^^15:2:^^6 1 0 , M^Cjf?^ O < ktm. 

L < 1 >Cj^6 1 0 . mc0m U < 1 i)^fz> 

:t) . m^met^hzo. U< 03:^1^6*^6 1 
2. M&cW^L/<ti^^1^6*:»6 1 Ocor 

<. *>0<«Za -Z,,. Rx '-R2,i^«:^*^i?X-r 

[0 1 0 6] , L2 . L, . L4 . L, . L, . L 
10. Liii. Liia. L.13. L.i». Lit7» L23<» L»j 4 . 

Lis. L 2 6 . L*3o* LiJi, Lijj. Li3v Lp 3 6 . 1-13 7. Li 

s. 

[0107]ni , n, , . 114 . Hs . . n 
. ^J:Z^n, ti^n^eni^tCO. 1.2. 3S/c« 

4^mr. tii'^o<^^o. 1.2. 3-c^o. w^cn^ 

L<«0. 1. 2-C^O, «^&C^i?^U<«0. IX$, 
So Hi . . Dj . n4« ns « ns . Ur V 
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[0108]Pas Pi> Pj. P4» Pi» P»v P 

, . P. . p» . Pio. *j«J:a^Pt,«^n*?mfcfi:*co 



10 



t^V^a[5. 4, 0]-T -0>f''fe^»i?A-f :t>) 3^ 
>Pi-Y=i'> (m^::' aC'IR 

Ri 
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38 

mit^Wr-Sf&c^Jfe^^ffll^X^bm^ in:. CO 
[0 1 1 0] m, . mi tttWM^i^m^i^^<OitCij^>^tj: 

cc^$ u < 0 - 1 (Di^^^ 0 . ^"f-i^-vm^mmr 
[0111] :xtc. mm<Dmm<Dmmi(Dmm'cmm(fcm 

[0113] 

1 ] 



20 



[^bl 



I 

Us 



Xi Xi 



Vi 



D- i 0 0 

D- 2 " " 

I>- 3 S 

Ih A " 
D- 5 



5-Ph 



5'-Ph 



^OPh 

\ 



» 0 4, 5-Benzo 4\5'-Benzo 



D- 6 * ""5, 6-Benzo 5* , 6* -Benzo 

1 tt ft // W ✓NX' 



OPh 

0 

^CNHSOa-'ph 



-^OPh 

-O-Ph 

^OPh 
0 

^CNHSOs-ph 



-<o>-sor 

Br- 

-<g>-so,- 
Br 



D-8 - - ct^; cv^J 

D- 9 # /r // // 

0-10 - - o=^5 0±C:- 



"O-Ph 



'0-Ph 



D-ll S S 
D-12 



5-Ph 



5'-Ph 



5-Cl 5' -CI ^ 
M3 " " 5,6-Benwi ff.ff-Benw 



^OKfSQs^pb 



[0 114] 



[^k 1 2 ] 
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Xi 


Vi Vi 






0-14 


s 


s 


5-Pli 5-Ph 


. -OPh 


-s OPh -®-S0,' 


D-15 


** 


// 


5-Ph 5-Ph — 


\ 


0 


D-16 


** 


H 


&6-Beiizo &^.6''Benxo 






D-17 


t* 


0 






'0-Ph " 


D-18 


a 






// 




D-19 


s 


s 


5*.6*-Benzo 


0 

n 

'^CHBSOj-ph 


s 


D-20 


ft 











[0115] 2(s:^^cD-^^ <II) (Ttt«Jii:1«»%^ * [0116] 
tf) -caS tiS{fc^!B9<D:P:*t?d« * [-fl: 1 3 ] 





Ii 


Xs 


V, 


V. 


Ri 




Y 


D-21 


0 


0 


5-Ph 


5*-Ph 


t- 




Na* 


D-22 


// 


y/ 


// 








tf 


D-23 




S 


it 


tf 








D-24 


s 


/r 


tt 


tt 


ft 




tt 


l>-25 




// 


tf 


ft 


so.- 


so,- 


tt 


D-26 


0 


0 


5.6'Bento 


5* , 6* -Benxo 


// 


ft 


tf 


l>-27 


rr 


ft 


4.5-Benzo 


ft 


rr 


tt 


tf 



0-28 5.6-Benzo ff.B'-Benzo ""^^^l!* — 

D-30 S S 5-Cl 5' -CI " " 



[0 117] 



[{tl 4] 
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Vi 








Y 


D-31 


S 


s 


5-Ph 


5-Pb 


t- 




Mb* 


l>~32 


// 


tf 


5, 6-Ben£o 


. 8' -Benzo 






// 


]>-a3 


// 


0 


// 






// 


^/ 


I>-34 


0 


f* 


// 


ft 


ft 




It 


D-35 


s 


tf 


5.6'Benzo 


5-Ph 






n 



[0118] 2is:^B^(Dfe^(^. • • -7— 
(F.M.Harmer)^ T-^r-PI^W'^? U > ^7 - n >X- 

(Heterocyclic Compounds-Cyani ne Dyes and Related C 
compounds) J . *^ 3 > * »^ U - » T > K • •t?*>X(Joh 
n Wiley &anp; Sons)tt--=-* — 3— i?'. p>F>, 1 
9 6 4^f(J, 7="— • • ::^af—v—(D.M. Stunner) * 

f-^ • >r> • ---T^PIf -Yi"; *y ^ • -ir ^ X F U — (H 
eterocyclic Compounds-Special topics in heterocycl 

1c chGmistry)J . 1^1 8*. m 4gp. 04 8 2*^^ 
5 1531. v>3 > • ^ -T> F • t^>X(John Wi 
ley & Sons) tt-^^ — Ci>F>. 197 

7;^m ra«>X->>-5XFU--:^*::^ - ii-Hr-^^ • n 

>-'^*•!7>X(Rodd•s Chemistry of Carbon Compounds) J 2 
nd.Ed.vol .IV,partB, 1 9 7 7f»J. 1 5^. ||3 6 9 
30^64 2 231, XJlz-febfT • if-f x>;^ • .'^•:/y 5? • 
• (Elsevier Science Publishinq Com 

pany Inc.)ttTl ^^O'Jb^b/dlffjF • 

[0 119] 2ts:^0JtC*3l^'C. :ifs:ffeH^<DttMfem/ctt"C 
A • — (F.M.Harmer)^ r^f-pt^-f ^ V 4? • 

>^>»t;>x->r^>5^>rx- riy f • »; u-f -r-f f • 

3>/^'»5>X( Heterocyc lie Compounds-Cyani ne Dyes a 
nd Related Compounds) J.i>3>-'i'-f»;— • T> F 
• 1^>X(DohnWiley & Sons)tt-- — n 
> F>. 1 9 6 4^W. f"- • XA • X^-V-(D.M.S 



turmer) ^ T -r* a if 5? y y ^ • =3 >X— X-^ 

s^i-ju • V "dv ij^:^ • -r> - -^T^-Pif H'^J? y ' 'tX 

X F y (Heterocyclic Compounds-Special topics in 
heterocyclic chemistry) J , S^ 1 8^. Hi 4SS, H 
4 8 27&^^5 1 BSJ^JCi^CiSK^tlTl^^^^ S?^ UC^fe 
20 ^tb-Cti. 3RS^i^^5. 9 94. 05 1-^^32- 

4 4MIB*8, SO'*S«Fit»5. 7 4 7. 2 3 6#»3 

0-39 mmsD-m^. mj^^m^m $ n/citsfe 

5. 34 0. 6 9 4-^112 1 — 2 2«B(7) (X I) . (X 
II) . (XlII)^C^$tin/*'2>i|>CD (fcfcO. nl2 . nl 

5 . nl7 . nl8 (Dmtm^i^r , Ot^iOSI!^ ($?3SL/ 
<t3:4J^T> it- -So ) :^m^ffbtl^o 

[0 12 0] C4l60*f^Sife3R«l«^t^rfcm^*S. 

mn^2, 688, 545-^, 1^2. 977. 229 
-^,1^13. 397. 060-^, III3, 522. 052 

I^J3. 527. 641-^. [Sl3. 617. 293 
■^^ |HI3, 62 8., 9 64-^. P3, 666. 480 

ins. 67 2. 8 98-^. |5I3. 679. 428 
^.mS. 3 0 3. 3 7 7#. ^3. 7 6 9. 3 0 1 
-1^. 1^3. 8 1 4. 6 0 9-^. ms. 8 3 7. 8 6 2 

1^4. 0 2 6. 7 0 7-^. mmW^^l, 34 4. 2 
40 8 1#. |5I1. 5 0 7, 8 0 3-^. !i#^4 3 - 4 9 3 
3 6-^. |HJ5 3 - 1 2 3 7 5-^. JRFP^BgS 2-1106 
18#. mj5 2 - 1 0 9 9 2 S-^J^S^^CiaSgStlTtr^ 

-So 

[0121] mm&mt t ^tc. ^HmM^^mmtm 

[0122] *l^?gce:*jt:r5:^^it^Cc4tfC^-CWM^w:^ 
&^m^\ im^^^. f y ^ v^jvr 5 yit^^. h y r 
50 :=.;i/r ^ ^{t^iB5> rvy "i^Afb^igs, T^^x^y;i/ 



43 

^(Dm^-^tyii^t. m^^*S4$i^3. 5 11. 6 6 
4#. mS. 615. 613 [^3. 615. 632 
ms. 615. 641-^. PI4. 596. 767 
1^4, 945. 038-^, PI4. 96 5. 1 82 
im4. 965. 182^. 15)2. 933. 390 
1^3. 6 3 5, 7 2 1-^. |3I3. 743. 5 1 0 
ms, 6 1 7. 29 5-^. ms, 835. 7 2 1-^ 

[0123] ^m^^<omm^ ^©fiiiCDiillSfe 

m^^t. ^mm¥2. 7 3 5. 7 6 6-^, ms, 6 

28. 9 6 0#. (114. 1 83. 756-^. I5I4. 22 
5. 6 6 6-^. !^^Hg5 8 - 1 8 4 1 42-^. IrI6 0 - 
1 9 6 7 4 9-^^fCP^;^3nTC^'SJ;^tC, ^^a^>it 

nmBgb 8-1 1 3 9 2 on^ccm^^nxi^i^'y 

m(^c^i^xmim^tixhmiK ^fc. mm^Wf^A. 22 
5. 6 6 6-^. j^r^Ba5 8 -7 6 2 g-^^cc^^^nr 

(Dm ^ fc * i m i t-t ^ i L r ^Sd or 30 
(0124] :*:^BgcDtt/lSife^ -eoffeCDtf/^fe 

>^tSRl^-^l'^/c>). 1 X 1 O'^ — S X 1 o-'^^V-Cffi 

0. 2'-'l. 3 /LimCDfa^CCt^:, ^^^^^'>|blS 1 ^^'l'^ 
:rcf3. 2xi0~'-'3, 5 X 1 0-'*;UcDs(sJ!3nM3&W* 
L/<. 7. 5X10-'*— 1. 5x^1 0-'^J\^(Dmmmi>^ 40 
J:^3$f*UV^. fib. mmO'^cJ:^(fC:^mM<Of^^^m 

C 0 1 2 5 ] :$im^{tC^l^X . lt/i5fe^Ji^^CD/M3^'> 

^\tV1^-'^r'^ (Research 
Disclosure) 1 7 6 #r 7" A 1 7 6 4 3 
(RD17643) . 1 8 l^r>(T2^ 18 7 16 CRD18716) 50 
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4tf J: O'p] 3 0 8 ^ A 3 0 8 1 1 9 (RD308rL9)tCia 

mt3:^^^S2. 5 6 3. 7 8 5. |5j2. 5 8 
8. 9 8 2^CiBil3n;rct: F^v^>^. ^^^1^3. 2 
27. 5 5 2{Cifi|£$n/ct: K^i^K!^. bK^v^> 
161. ^#1^1. 2 8 3. 8 3 5. #ilBS5 2-6 9 6 
13. (§15 5- 1 3 8 7 4 2^. 11)6 0- 1 1 8 37 
^. 1^62-210451^. [5)62-291637 

^rni^Vf^ . 615. 515. P13. 719. 49 
4. 1^13. 734. 738. liJ4. 094. 683. lU 
4. 115. 1 2 2 . |a)4 3 0 6 0 1 6 . [3J4 4 7 1 0 

7 18. Ai Q\iC%m.^ntc. mm^m<o;hz>m%m^ 
^^^licm^^i^m&m. ^mnw^A. 030. 9 

25.ISJ4. 031. 127. [1J4. 245. 037. 
1^4. 255. 511.|5l4. 266. 013. 1114. 
2 7 6. 3 6 4. ^§#1^2. 0 1 2. 4 4 3^CCiB4lc 

*ll#i^4. 080. 270. P4, 278, 748. 

^ii#i*2 . Oil. 391 B^cciBtfe^n/c^^r s 
mmti.xw^i,fL%yr)v\:^ Y'yi>:^mt^mmmm\<^ 
[0126] 2|c^igtcfci^r^f $ oc^^ttwwb^ 

Hb^. mmit^m. -feu^j^^ib^tejccxg^^j-j^ 
3^^b-^-c*»). mm^o<^t^m.m^7'umit^ 

[0127] :$:^^Cc*5t^r,^3t^«;§r-:>*^$i'^^A 
?L^jici*/>n>>-'>{biK<bLr^^b^. aom^itm. 

±. ^tc|rf^L.<t3:5mo 1 %JW±CD3- K^^tfC i 

(regular) felS^fts^WT S4>©. $A:3^t^. miRtj: 

^(DX^rji^m (irregular) J^drfge^J^^ >bCO. 
;t?^:^:<D® ( (h k 1 ) H) ^h'O'bOD. h^mtcHf^ 
(Di^^mm<Dn-^<Dm^:^^f^^J:^Xi:>^\.^ti. U < « 

w^mL^x$>K^. ^mm.^(tC'-D\^>x^trrn^(^nmic 

^j^-r^o ^-Xo:>m^t^^lF-^C'r>{,>X\(t3ouma-\ of I 
maqinq Sciencel^. 1^3 0^( 1 98 6^) CD2 4 7 M 
;&^6 2 5 4HJ£:#M'r^Ci*irtS» */c. 2p:|SB^CC 
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[0128] ^^ny>mm^m^m. mit lo 

^U. ( 1 0 0 ) Xfi3: ( 1 1 1 ) *»0^^ffi^}^o*>© 

ibm^LiK (111) ^mm^m-r^w-^n^. iht 
cti^ (111) w-ut^^. it^m^nB^^y^nmco 

i9^tJ(¥«ccraLr««RF^^5 - 6 1 2 0 5 (cgaigsnr 
[0129] (100) m^^mm(>c^'^^mmL^. 20 

Jli^T ( 1 0 0) ^tv^^. {t&fymi^fc{t]E:^m(Om 

m.im%0 <^t^^mn'^(^^c:hi^x{t. ( 1 0 o) ^ 
^^ti** (111) W'mcit^r^^ma:>^^m^ 
(111) ^ucom-^^t. (Ill) 

- 8 0 6 6 0^. - 8 0 6 5 6-^. ^M^Wf^M 

5 2 9 8 3 8 8-^{CfBiR^tirC^'5o 

[0130] ^^BM^ci6{.>xm^> ^n^mtm^ii^iitm. 30 
i\M<D^m^<omi^> (111) w^dcmuxjitTmco^ 

ajRFi¥®4 4 0 0 4 6 3#. *S#i4^m4 7 1 3 3 2 3 
^^W^m4 7 8 3 3 9 8-^. ^S#I¥II4 962 

4 9 1#. *gJSi^^49 8 3 5 0 8-^, ^mn^m4 
8 0 4 6 2 1 ^mi^n^m^ 3 8 9 5 0 9-^. 
i^WbZ 1 7 8 5 8-^. *SJ|^l^m5 46 0 93 4-^» 

[0131] :^mMi<cm^>^ri^-m^im ( i 1 1 ) ^ 

4 2 5 4 2 5 ^m^nW4 4 2 5 4 2 40 
^m^f^W4 4 3 4 2 6-^. ^m^^m4 4 3 9 5 2 0 

^m^w^m4 4 1 4 3 1 0-^. ^mnwm4 433 

0 4 8#. ^S«^rF^4 6 4 7 5 2 8-^, ^m^Wfm4 

6 6 5 0 1 ^S#l^m4 6 7 2 0 2 7-^. 
%m4 6 7 8 7 4 5-^. ^Sif#i^ll4 6 8 460 7^. 

^m^^m4 5 9 3 9 6 4^. ^mm^m4 72288 
6-^. ^mm^m4 722886-^. ^m^mm4 1 5 

5 6 1 7#, *S^#i¥ll4 7 5 5 4 5 6-^. ^M^f^W 
4 8 0 6 4 6 1-^. ^m^mm4 8 0 1 5 2 2. 

Mm4 8 3 5 3 2 2#. ^mm¥^m4 83926 s^. so 



«l#P§2 0 0 2-49 1 1 3 
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^mnwm4 9 14 0 1 4-^, ^m^mm4 96201 
5-^. i¥:mn^m4 977074-^. ^^w^m4 9 s 
535 o#. ^mm^ms 0 e 1 e 0 9-^, 

5 0 6 1 6 1 6#, *@^#rpM5 0 6 8 1 7 3-^. *® 
1$?Fll5 1 3 2 2 0 3#, *aWi*»5 2 7 2 0 4 8 

*ll?^i*ll5 3 3 4 4 6 9-^. ^m^¥^m^ 334 

4 9 5^. ^«Fftll5 3 5 8 8 4 0^. *:S«f#flF»5 
3 7 2 9 2 7-^„ 

[0132] *^§§tCffll>6n^ (100) ^CCB€U 
Tiaco4^i¥«:iBig$tirt>^, *H!|^t¥^4 3 8 

6 1 5 6-^. ^m^^^^b 2 7 5 9 3 0-^. 3f^®#i^^ 
5292632^. *®^i4^l^5 3 1 4 7 9 8-^. *S 
^W^mS 3 2 0 9 3 8-^. ^m^W^W5 3 1 9635 

^mm^ms 3 5 6 7 6 4-^. ^m^^mb 6 9 9 

7 1 E>:im^l¥^7 3 7 8 8 7-^. ^mW-S - 3 0 8 
6 4 8#. !}^r^^9 - 5 9 1 1^„ 

[0133] :^^m^&m'r^j^uyiyim%mitt, * 
mntt(o^i.^w-^m^^uyiyitmn^mi'^ u < / r 

M:b«2Ji^± (ft?^U<«l 0 O^T) . «^^b< 
ttSJ^UbSOl^T, J:OiaF^U< «8t(±8 OJ£^T©-'^ 

wdcB^ u < 0 . 0 7 « m^mx$> c (omt^-^r 

^^01 0 0^j:l^b5 0% (Ml^) ^^^^C^ibm 

5 b < « 1 0 0 i'Scli L/ 9 0 %3g:£js{)5^ 

[0134] 5 o%^rMat^^m(Di^mn.<Dj^.x9f 

[0135] ^^m(^c:hi^xmi<Lm^^t^^^(Dm^JSL 
i:miim(D:^^mib^m^^t. ^^j:< i 4> 1 0 o«;t^ 
ac-oi^^xmim^mmm^ oxjr^^c^ tmt. u < . 

J:»3^f?^L/<t3:2 0 Oti^Ji^±. i^CCjfiF3SL< W3 0 0 
[0136] :*:^^<D^J<05)g»B^tcfflt*6nS»^n 

FD^=Vx^;l/-fe;i/n— X, ^;^'fe;^^- 
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(0\^i)^. ^^^"^^^^Bu \ \ , Soc. Sci. 
Photo. Japan. No. 16. P30 (196 

jS'^aj&sz — 1 oora-es^ci^wSbUo 

S U<«3'--8 0^gB'C$)-5o ;'K?7feB^<DpAq ^>g&^jcci^; 

[0137] :^^H^cD?imi^MH#. m^\m.^^J$M. 

-mhm^^u m^\it. Me. Ca. sr. Ba. AK 
Sc. Y. La. Cr. Mn. Fe. Co. Ni. C 30 
u, Zn. Ga. Ru. Rh. Pd. Re. Os. I 
r. Pt. Au, Cd. He. Tl. In. Sn. P 
b. B i ^ffll^^Cii^&iT'^'S)^ cn6<D^lllt3:T>^ 

-•^Att. mmm.. mmm.. mmm.. mwrn^ ymm.^ 

CdBr, . CdClz . Cd (NO,), . Pb (NO 
. Pb (CHa COO), . K3 [Fe (CN) 
. ] . (NHO. [F e (CN) a ] . K, I r C 1 
, . (NH,)3 RhC Is . K, Ru (CN) . ffimi 40 

[0138] ^mit^mt7H^fMj< ^y--j\y. r-fe f 

m^^t. HCl, HB r ) $)'SC^^^^^>5^*>{bT^^5^7 
»; (mti. KCl.NaCKKBr. NaBr)^ 50 



4>r#'So ^fcTmmsm (mt*. AgNo^) 
Br. K I) ^cmmiy^^x^yi^itim^fSu^m^ox 

m(tcm.Wii'Xmmi^xi>j^i.>. ^^ftcm^ommyjH^ 

[0139] ^mm^ms , 772, 031 -^ccts^^ 
rixi.>^j:'>rj:tr)vz2Viyit^m^m.mmm^(^mm'r 

[0140] :*:^^(D>'^^>5f'>^l:^S^^«g^^itigS. -fe 

<r>{£M<oTMxm c -r c i # o 2 mu±.(onm^ 
t^tiCX'yxm^(o^-( •:r(omM^mmt^ c tiD^x^ 

xitm^m^(omm^m^cti)^x^^i)K -mm^^ 
icM^x^^. ^^mxH^ L < ^ L 0 ^itm^miO) 

4)0. Zyx,'-2^:x^ (T. H. J ame s) ^. tf • * 
h^^:? ^ •^'^ • :7'P'fex. IS4fiS. ^^5^>ti:W. 
1 977^. (T. H. James. The Theo 
ry of the Photographic Pr 
ocess,4th ed.Macmillan. 19 

7 7) 6 7 -7 6MtciSig$n-SJ:'5CC^&-fe'v9^>^ 

fflL=^rtf^c<L;05r.;^-2>u. y • 7=^ ;^ ^ p 

-i^i--. 12 0^. 1 9 74^4^. 1 2 008;'; 
. 34^. 1 975^6 

1 3 4 5 2. ^mnny^2 . 642. 3 e 1 w\ 

113. 297. 446-^. 1^113, 772. 0 3 1-^. 
^113. 8 5 7. 7 1 1. IStimS. 9 0 1.7 14-^. 
nm^, 2 6 6, 0 1 8-^. ^^ci:0'lH)Sl3. 9 0 4. 4 

1 5-^. mmc^mmwm i . 315. 75 s-^tcifits 

Sn-SJcOOCpAg 5--- 1 0. pH5--8*5j:0*MJi[3 0-- 

8 0 "Ctc^i^T^H. •feu>. 7^;i/;i^. ^. e^. 
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[0141] K, PdC 1. , <NH4)i 

PdCU . Na, PdCU . (NHOi PdCl 
, , Li, PdCl4 . Na, PdCU HM^Kt P ID 

7. 7 1 1#. mm4, 2 6 6. 0 1 8-^fcJ:^>'I^Im 

4 . 0 5 4. 457 -^ccfdtfe^ nxi^^^un^m^t^m 

Ci^. -fb^*ti^i^fl'e;^>^';^MJO. R-rjm^^ 20 
it:^^-5^©ibr^6nA:{b^3&sfl3t»6nS, fb^^ 
*iiasifr»J3cH^J©WI». *@'#i*m2 , 13 1. 0 3 8 
mms, 4 11, 9 1 4-^. [^^3, 5 5 4, 7 5 
7-^. mmm5 8- 1 2 6 5 2 6 -^:te<J:0'mr^^:7 ^ > 
^ rr^X^LfffHb^j . 13 8-143 Mtcfe*63n-ct> 

^tij^J(^)^f^Ul^gi;L.T^^^^'>>^biKl 1 
X 1 O-*--! X 1 O-'^jl/T-abtD. $6tc*?$Lbco« 
1 X 1 O-'-S X 1 O-^^^b-C&^o ^^'^t?'!7A{b'&^8J 
<D^$Ul>SiH«l X 1 0-'7&^6 5x 1 0-'r5>€»a ^ 30 

mm^tb X 1 O-^tf^ib 1 X 1 0-»-C*5o *^I80>'M3 

y>{biiKJia^cc^L.T<^ffiT^i?f ^ i.i^«femtti^s«jat* 

^^^er>{blRl ^^W^O 1 X 1 Q---- 1 X 1 0-'^}lX' 

*>0. ^eccJfSLC^cDti I X 1 o-'~5 X 1 o-'^;U 

[0142] :^^m<D^^uyiyim%m^n^m^^. 

•C, il7nitlSi«, -'^ay>^bi8$LSlJCcig7ctS^J^8S 
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^pH8-l lCDliJpHCD#iB^*C^Sd5)-St^Ci^$i±^ 

i/^Wb^j^, ^K^v-fb^j^^^^^^r^^o ^mM(OM 

*iTr#. ^/c:2Sia±©^b'^^^ffl-r^C<b*>-C# 

^$;55^f?^Lc>{b^-c^^« M7ci^mm(ommmumM 
a^>itmi'^)i^^K> 1 o-'-'i o-'^^j^^commffiM^ 

xMicimmcomm ^i^M^^i^c^^fxmmi^xhimL 
x&^mmim'r^<D^0^ iyi.>:^tix^^. 
[0143] :^^m(omj^mmmj:m^ffcm(,cn-ri>m 

it^m^^^^. !^#^c^^^y>^biR«ilt^©Ji5fiRaa^*^cJ:^y^ 

it^mmm.m(^ci6i.^xmi^'r^^i^^xwbfj:im.^ 

m. ■^i^>im<o^'?tj:7k(>cmm(om^4:m^oxi>j: 
<. X. mmm(o^'^rj:7K(fcmm(Dm^^mnxoxhj: 

$>^xi>j^[.K mm<Dmm^itoxit. m^^t. 

•Ha O, *3H, O. 2NaC03 -SH, O, . N 
a, Pz O, -211, . 2Na, SO, • H, O, 

• 2H, o) . <mi3:. s, o 

, . K, C, Oe . K, P, Oa ) . -^JV^d^i^mWit 

^ m^^t. K, [Ti (0,)C, O4 ] •3H, 
O. 4K. SO4 - Ti (Oa)OH*SO, • 2 H, 
O. Na, [VO (OO (C. HO. ] ' 6 H, O) . 
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[0145] *^B^coi??^ vi<>mitm\it. mm 

RD17643 
23M 



25M^ 
25M 
26M 
26M 

26--'27M 

27M 



650 2c--;&fflJ 1002:^ 



651 M:&IS3 

650 M:^ffia 
in ± 



4 if a 24M 

5 T&i^OR^ltM. 24-25M 

6 ^^^M. 25--26M 649 M:fe*B'^ 

y ^ ;b^-^l4. 650 

9 ^ ^ 

10 J^-O^- 

11 pjM^j, mm^^ 

12 ^^hffijM. 

13 

m Jh iPJ 

14 V h 

[0151] *^BgtCfl|li^i§Si3^ttK(4j&^:*^-7-^^®3fe 
—No. 1 7 6 4 3, VII - C — G. fcJrO'I^lNo. 307 

10 5. VII -c-^Qi<ct^m^infd^mctzWL^nr:\,^ 



[01471 ^^^•CS^n^/NPyV'fbiKfLffJ^rffll* 

[0148] ^^^mm^cm-r^mytm^i^itt. m^ECDm^ 
[0 1 4 9] cne><o^flnS'i». ^^mv<uvv^-^ 

' y'^ Iteml7643 (1978 

^12^}. m Item 18716(1979^1 
l>g) fccfcO'lttl Item 308119 (198 9^ 

1 2^) (.cim^tix^^. ^<om^mf4:^^(Dmc 

[0150] 
RD18716 

648 M^m 
m ± 

648 M*«B-- 

649 M*ffiS 
647 M^*9 

649 m^m 



RD308119 
996 M 

996 :&'^998 S 

998 a 
998 1000^ 

1003^--1003;& 



1002:^ 

1004:^'-- 1005^ 
1005&'^1004*r 
10062c^1006h& 
100525E~1006^ 

1006^-^1007^ 



1008^'-'1009^ 

[0152] :^m^^^x^^mmtj:^mm:Si. 

^t. mi^<ORD. No. 1 7643<7)28M. fsINo. 
1 8 7 1 6<D6 4 7M:^5??^e6 4 8M:&<a5. fcJ:0'[5] 
No. 3 0 7 1 0 5CD8 7 gMCClBig^tlTl^-So 

[0153] ^^^^(x:^^•^tc:^^-wmm^^miit. m 

m<ORD, No. 1 7 6 4 3C02 8~2 9Ms I^No. 
1 8 7 1 6CD6 5 IMTaSH-^ffia. 4ocfc?>'[H]No. 3 0 
7105<O880-881 MiClB^^ n/cii;^(D7^^4C 
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[ 0 1 5 4 ] ^§m<D^^viir^>itmm^wmt. 

[0 15 5] ^tc. :^mM<D^'^U^>^tmtf'7-^Mmt 

[0156] :^^mtmss(mmmm^h^. tf^-wm 

[0157] 

[0158] mmm i 

(i@?L^Ja(DPOM) KB r 0. 0 1 7 W-^^^WZ 
0 0 0 0(D^^b^!aiS-fe'^^>0. 4 & €r^t^7j<;^^^ 1 1 
6 4m 1 ^3 5XtC^^^»0/Co AffN03 (1. 6 
ff ) TK^ySi K B r 7jC?§?K<i:^J5j^^S2 0 0 0 OCDffi 

{t;A!i®-(f^^> (2. 1 &) F 
ffir4 8jt^r^tC^0^flnL'/Co ccdb#. igmfi^l&^D;^; 
U^^l-mfiiCC^OT 1 ^mW^CU-z^fc. KB r7K^^^ 20 
ISmtt^-6 6mViU/tf^. eO'CtC^C 

1 0 0 0 0 Ocr>n/Nd7^b-t:^^>2 1 g 

^??s/jiju/c^, N a c 1 ( 5 . Is) ymwL^mmx^ 

/c, AgNO. (206. 3 g) ^l^^KiKBrTK^ 

T-4 4mV{C«-:>/Co Ml^L/cf^. ^i^^-^-M 1 0 0 
0 0 0CDr3y^5?^b^2^5^>^»^;t. 4 0*Cr'pH5. 
8, pAg8. Btcg^^b. SfLS»J*gi3Sb/c. CO® 
?LSPJ6m?Pil k &^/cO. Ag^l^iP. -lf^^>^8 30 

0 g^wu. ^i^nti^tta 1.46 Mm. mmmM 

<D^nmSi2B%. ^i^m^O, 046Mm, ^*^rx 

[0 15 9] {aT<Dmf^^) ±iBmm.M&^l 3 4s. 
KBrl, 9 &. ^iig^^Sl 0 0 0 0 0©n>'^4?^b^f 
^^>2 2 s ^#tf7k?§?|g 1 2 0 Om 1 €7 S'CCC^-^ 
ti!*0:rco A&NO3 (43, 9 s) yH^ifRtKB ryic 
m^t^^mz 0 0 0 0C[)'fe'^^>7j<^?R^Jtf^^l 0 
- 4 3 5 7 0 ^KiEmcom^tf U > 

^mr^m(D^ ^ -f^-cmmmmmm^ u-c 2 5 ^ 40 
[0160] mi t^x,}v<omm) iiU^rt&^comWL 

1^, AgrNO. (4 3. 9 s) ^mWitKB v y^mWit 

0 0 0 0CC^^>7^>7Ki§*^^|H3±CD5IJCr>^H^> 

7^'~p«9'r^;^nJBu^EByfM^o■c2 o^r^tc?g-Dr^;?iiL 
/c. C0DB#. aRma^l&5ra;^c3^;vm=ii&c>:*L-c-4 0 
mVOC«-p/co 

[0161] {mz ^^^jvcomm ±%Em i i/cc;i.cD?F^ 

mk. AsNO, (4 2. 6g) *SgjS<!:KBr*M^ffi 50 



i»#gi2002-49 1 1 3 
54 

<i:^^a2 0 0 0 0(O-^'7^>7l<.mM^m±<D^W^'\' 

^^^-^-cmmn^mmm^ox i 7^raw:Soras»nL 

/c« C(DB#. ISmfi^l&fD;^i3-^;l'mS0C*fb-C-2 0 
[0 16 2] (l^3 5:/^;K:D?f^fiS) ±iam2i^cc;UCD?^ 

fiSf^. mm&^-BSmv(>cmmL. Agwo, (7. 

lg)7K»ffi^:KI (6. 9 s) 7mm^^&2 0 0 

[0 163} (^4 5>ccJUO?i^fiS5) ±ia^3S^^;KD?^ 

JzW^. AgrNO^ (6 6. 4 g ) 7i<S^<t K B r jKi^tS 

^^':r)Vi^a, hmx3 o^m^tcm-^x—^mmxmm 

4 0"C-rpH5. 8. pAg8. SlfCm^LfCo c<o% 
m^%m b i L/C. ?LMb l3:^±^RtBSS 3 . 3 m m. 
Rffl^@<D^^2 1%. ^i^J¥-^0. 0 9 0 /2 m. 
^i^TX-<^ M:h3 7c7:)^^«4^-C*»':,/c„ S/c. ^tS: 

7 0 %A^Ji*i WB^S 3 . 3 M Jta±-Ci?J?f 0 . 
0 9 0 uJi^T©^3feWJ:0 iJst)6ti"Clift:c felRi 

w®m^8 oA'iu/ci#(Diii^^p*ftaaoii. 4 

5 X 1 O-'mo 1 /m o 1 Ag^ab-o/to 
[0164] tbg^ 1 

?LS>Jb^5 6-CtC^jaU, D-1^2. 4xl0-'*mo 
l/mo lAgiD-4J&9. 6X10-*mo 1 o 
lAg^ML/Zc^, C-5. ^^$^r>K:^';':7A. :^ 

u^m*^^*L/^iii«:^b^tti«i*ifeL/c« $6icD- 

1^2. 5 X 1 0-*m o 1 /^m o 1 A smMl^Xeo^im 
imi^tc. tcfcO. D-1. *5J:0'D-4(3:y^^.->rl' 
^-cm.S»J b -v^Sn $ tl/Co 

[0165] 

[^bl 5] 

C- 5 

LyN— N 
OH 



[0 16 6] immz 

m.mh^5 6'C(fCmUO. D-1^2. 4xiO-'*mo 
1/mo 1 Ag iD-4^9. 6XlO-'mol/mo 

\ AgmimLfcm. C-5. ^:^-^'r>M;^'J^A. 

U.^J^^^^ajL^jg^'fb^lta^JSO/c, 3iE>CCD- 
1*2. 5x1 O-^mo 1/mo 1 AgSSJWL'Cl 0:^ 
mmnOf^L. ^comB-B^Z. OXlO-'mol/m 
o 1 Ag?^^0T?^iC6 0 5>r^Ji?$L/Co tcfcLD- 
K D-2. 4tfJ;0'D-6^i^d'y-;bjg?Kil/rfL»J 



55 

mm 3 

mJ^lb^b e'C(tC^UL. D-1^2. 4xl0-'mo 
iXmo 1 6 X 1 0 " * in o 1 o 

1^2. 5X 1 0-*ino 1 /mo 1 Ag^^^PUreQ^rel 
MJ^PL/fco D-1. *jJ:0'D-4«>'x>^^>'i3?^- 

?L*f>Jb%5 e'CCC^iai/. 4xi0**mo 
1/mo 1 A&<bD-4J&9. 6 x 1 0-*m o 1 /m o 

1jS:2. 5 X 1 0-*m o 1 /mo I a fir^WL/X 1 0^ 



(29) «RFg32 0 0 2-4 9 1 1 3 

56 

m^m\^^ 1 2 0 0 0 r p mt?2 05*««f#L/3to nhti 
/c**»7S^«!^{C-l^75^>*^»t50 m1«rm-C. if 

[0167] mm&m^mmL>xm^tifc^\(o%wM 

10 ?Sfi[^ittJ^Ufco ^fc. CO:?L»J<DMja^40-C«:«MC 
[0168] 

* ['fbi6] 




OCHa 



[0169] 



J« ^ [<fc 1 7 ] 




[0170] 9" 




40 




[0172] mimm^fcK^<D^^i^m^(Dmimit:s:. n 

[0171] TA ;^»S#a$*0gifa^30&ffiitM S P 6 5 ^^c^-c 



C30) 



57 



5p- + -SP**S^c6^5:c»J:^«:fi:M^igSlor 1 4 000 
cm-' <7 14nm) *:»6280 0 0 cm-^ <3 57 n 

jv^m^i^. i-T (^ii^) -R i^mm) ^m^SLm 

*^L/§H,^-CffiillX*A' iO. -Log d-A' ) ^S: 10 



!|#^2 0 0 2-4 9 1 1 3 
58 

: mmm3^>fc k> (o^mm^t vtc, m^mmkt 1 4 o o 

0 cm-*3&>e>2 8 0 0 0 cm-*$-C-C&^, C(DfSi. * 

^hi|fa^2. 5nm&Cia3£L//t« 2 0 Ofa^^-CCOC^r^fe 

[0173] J^m^^ 1 ^CTjkOfc. 

[0 17 4] 

[^1] 













92 


89 


ttm^ 2c ^ ^-ji^mm) 


213 


138 




90 


88 




208 


196 



1) 2 0 0IS-?CD^l9«3«i&iR^« 



[0175] »iSfe«^tt}g^tS(4a-C33Sflnr^C iCci: 
[0176] tmm I. 2 . 3 . 1 (OJ: ^ 

^ci^i^^m^mm u t f# e n/c?L5»j^ -t? ^ ^ >i!itapj. 
j^cK^^iftsa^^^ra L . m^mm^^ s . o g - a g /m 

li^lSflOl. 102 . 103 . ^/C«104 thfCo ^fCs l\M 

W 1 V 2 / 3 , ^Mt:^mM 1 Oi: ^ (citM^fe^^^j^Q 30 

-nn^rcfcMm^. -eti-eniii:f4io5 . loe , lo? . 

^ii?S[tfU350O4C J: 'J «iJ^bA:. 1 4 0 0. 0 c m 

(7 1 4 nm) 5&>e>2 8 0 0 0 cm-" (3 57nm) 
S-coi^^^i^tcfcCi-CBailX^Aior^ilxx-^^ h;v 
>'Nny>>ffc|SCDgRiR^^U^KiX®i|X^A* i 
-Lo g ( 1 - A* ) (cm-*) tC^LXfg 

>'^>rl^A^^>yXT'>m£^ (fe-^e[2 8 5 4K) tC** 

A (^) m) ^ffll^rSOOnrnJ^TCDT^^jmn^l/. f« 
A - l^fflC^r 2 0-0^1 O^K^ffeU/c, 

[0 17 7] ^^mmuAA- imn 

V 2 . 5 g 

L-T;^n;i/fcr>K lOg so 



±:7-fjUA (») ) 



pH 

[0178] 



3 5 g 

1 g 

1 «; h ;l/ 
9. 8 



1 7 0 g 
1 5 g 
7 g 

1 5 ml 

2 0 g 
0. 1 g 
3. 5 g 

1 »; 



^«l*»3H-0. 26[>7fe^?^^^^^SOCC®b/c 
70i<Dje»*r^U. lteM?9 1 (DlSSiJS^ 1 0 0 i Lz-C^C/ 

/Co 

[0179] #s^^^2{C7j^b/co mm^m^m^^fSi 

<l^i1±-r^C<t3&^t>*^-p/c„ 
[0 18 0] 
[^2] 



C31) 



2002-49 1 1 3 



59 



60 







it © 451 






101 


100 


100 


IQS 


97 


94 




102 


230 


227 


106 


144 


137 




103 


97 


94 


107 


92 


«J 




104 


225 


21B 


108 


215 


209 



10 



1) ittffiiK3§aft«K*4 101 100 t uraLz/ta 
SfilS-c?^ &m 101 ®ffim& 10 0 2: bT« U;&e 

CO 1 8 1 ] ^*SW2 
J^g^^S - 29904 ^(DmMmb<D%mD i|HJ«|CC^^t^ 

i^ii^ci^Mo/c. ^1^^8-29904 ^<Dmmms<DU,n±o 

1 0Cfct't'2>^12ll<DfLj|IjL ^^L^lJctCM^^^. ExS-7 20 

U-C^109 , no iO/Co 3syt«RFPfl¥8-29904 -^CD^* 

S3 



ExS-7 €rtiBfe^D-14. i5J:Cf[>-32k:^ 
>lblS 1 ^^Jl^fcf) 3 xio-*'=t;l'^Jnj$n/c5m€:J:b® 

iB^»S^. EXS-7 ^iSiSife*D-14. 0-16. *Jj:CXi>-32W: 
{bis 1 ^Jl^^fc K>3 X 10- * ^^l/^/iaS tifc^U^:^^m 

1 2 0 0 0 r p m-C2 O^^SKf L/Co m^tifcm 
[0 18 2] 









MS l» JIZ 


^££2) 






109 


100 


100 




110 


88 


79 




111 


127 


118 






112 


196 


174 



i> iftfSSiiU^mtW^ l09<z>itft$ 100 1 u-cmu3^. 
(OMJBrSni U 109 (Z)!fim^ 10 0 2: hxm U&o 



[0183] /ct3::5?7:7-^--?fini^^:^Cc>(tT^^^tt;^?5SU< 



